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INTRODUCTION. 


Before  entering  upon  the  subject  of  this  volume — "  The  Insects  Injurious 
to  the  Agricultural  Crops  of  Great  Britain" — it  will  be  advisable  for  me  to 
state  my  object  in  offering  my  remarks  to  the  attention  of  those  who  have 
a;n  interest  in  the  soil. 

It  is  not  within  my  province  to  write  an  Essay  on  Agriculture,  but  I 
cannot  help  stating  my  belief  that  it  is  too  lightly  esteemed  by  a  numerous 
section  of  our  population  engaged  in  manufactures  and  commerce,  who  seem 
to  consider  it  a  matter  of  little  importance,  whether  we  grow  sufficient 
corn  for  ourselves,  or  rely  mainly  for  our  supplies  upon  foreign  countries. 
Although,  however,  I  have  no  intention  to  discuss  the  importance  of  agri- 
culture, I  confess  myself  one  of  those  who  consider  it  the  basis  of  the  wealth 
and  prosperity  of  this  countrj^ ;  and  I,  therefore,  strongly  feel,  that  no  time 
can  be  ill  spent  which  is  devoted  to  the  investigation  of  any  subject  that 
bears  upon  the  culture  of  the  land,  and  is  likely  to  aid  in  multiplying  the 
produce  and  benefiting  the  producer. 

Whilst  Chemistry  and  Geology  have  lent  their  valuable  assistance  in 
rendering  the  land  more  fertile,  little  attention  has,  comparative!}^,  been  paid 
to  those  noxious  animals  which  annually  consume  an  amount  of  produce  that 
sets  calculation  at  defiance ;  and,  indeed,  if  an  approximation  could  be  made 
to  the  quantity  thus  destroyed,  the  world  would  remain  sceptical  of  the  resiilt 
obtained,  considering  it  too  marvellous  to  be  received  as  truth.  If  the  same 
diligence  were  exercised  by  the  farmer  in  destroying  rats,  mice,  sparrows, 
&c.,  as  is  shown  for  the  preservation  of  game,  the  producer  and  consumer 
would  alike  be  benefited  to  a  vast  amount ;  and  if  insect  ravages  could  be 
brought  more  under  control,  by  lessening  the  number  of  these  destructives 
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whenever  they  appear  in  excess,  the  benefit  would  exceed  everything  of 
which  at  present  we  have  any  conception.  But  all  interference  with  the 
laws  of  the  Creator  is  limited.  Man  is  not  allowed  to  extirpate,  though  he 
is  permitted  to  reduce  and  restrain  these  pests  within  narrowed  limits. 

If  we  take  only  a  casual  glance  at  the  annual  destruction  caused  by  in- 
sects to  our  growing  turnip,  corn,  and  clover  crops,  the  above  assertions  will 
become  incontrovertible  facts.  Again,  the  waste  and  injury  sustained  in 
granaries  and  barns  is  enormous;  and  with  corn,  it  happens,  unfortunately, 
that  the  loss  is  greatest  when  prices  are  highest,  owing  to  its  having  re- 
mained longer  in  store  or  in  bond.  During  the  war  waged  at  the  beginning 
of  the  present  century,  insects  revelled  amongst  stored  corn  unmolested  for 
years,  till  the  sacks  and  their  contents  became  masses  of  living  maggots, 
moths,  beetles,  &c.  The  heaps  of  grain  swarmed  with  hosts  of  them,  and 
resembled  enormous  ant-hills ;  they  were  in  reality  valueless  as  wholesome 
.  food,  but  much  of  them  was  ground  up  and  mixed  with  genuine  flour,  and 
became,  it  is  believed,  the  cause  of  serious  diseases. 

To  augment  his  produce  has  ever  been  the  laudable  object  of  the  farmer, 
and  my  endeavour  will  be  to  supply  him  with  such  information  as  may  tend 
to  show  him  how  to  diminish  his  losses,  by  directing  his  attention  to  the 
general  economy  of  such  insects  as  are  likely  to  injure  his  crops.  It  cannot 
be  expected  that  success  will  at  once  attend  our  efforts ;  but  it  may  be  hoped 
that,  the  data  once  ascertained,  and  facts  correctly  recorded,  good  results  wiU 
soon  follow  from  the  dissemination  of  sound  practical  knowledge.  Valuable 
information,  it  is  hoped,  will  at  least  be  afforded  to  those  who  thirst  after 
knowledge ;  and  rational  amusement  provided  for  amateur  agriculturists  and 
men  of  leisure  who  possess  any  taste  for  natural  history. 

I  rejoice  to  find  these  important  subjects  receiving  attention  from  the 
governmenst  of  France  and  the  United  States.  Why  then  should  the 
government  of  our  own  enlightened  country  be  behind  others  in  this  respect? 
There  can  be  only  one  reason  for  such  backwardness.  Natural  history  is 
not  yet  sufficiently  appreciated  at  our  universities  and  other  places  of  educa- 
tion. Little  or  no  encouragement  is  given  to  those  who  pursue  the  study ; 
and,  consequently,  they  have  no  inducement  to  indulge  in  such  a  taste,  unless 
they  happen  to  be  encouraged  by  their  parents,  or  by  some  accidental  cir- 
cumstance which  enables  them  to  do  so.     It  would  be  well  to  have  natural 
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history  classes  in  every  school ;  and  it  is  greatly  to  be  desired  that  the  prin- 
ciples of  natural  history  should  be  taught  to  every  one  in  our  universities. 
The  study  of  economic  entomology  should  also  be  specially  attended  to  in  our 
agricultural  colleges.  It  is  evident  from  the  thousands  of  copies  of  Kirby 
and  Spence's  Introduction  to  Entomology,  which  have  been  recently  circu- 
lated, that  there  is  a  great  desire  in  this  country  to  become  acquainted  with 
the  wonderful  economj^  and  history  of  the  beautiful  and  curious  little  animals 
of  the  insect  race;  and  it  is  my  earnest  hope  that  this  volume  may  prove 
acceptable  and  instructive  to  very  many  who  are  engaged  in  agricultural 
pursuits. 

Insects  which  the  multitude  abhor  and  despise,  and  which  in  the  eyes  of 
the  unreflecting  appear  to  be  "a  feeble  race,"  are  nevertheless  accounted 
among  "  the  great  armies  of  the  living  God ; "  and  must  therefore  be  deserv- 
ing our  serious  consideration.  The  economy  of  many  among  them  has 
interested  man  from  the  earliest  ages.  When  employed  by  Providence  as 
means  of  scourging  mankind,  they  became  objects  of  terror,  and  were  even 
worshipped  by  many  idolatrous  nations.  In  proportion  as  the  inhabitants 
of  the  earth  became  civilized,  and  the  sciences  were  cultivated,  natural  history 
became  a  favourite  pursuit  with  some  of  the  most  distinguished  philosophers 
of  antiquity.  About  the  commencement  of  the  last  century,  it  took  its  legiti- 
mate place  amongst  the  sciences,  owing  to  the  especial  attention  paid  to  it 
by  Ray,  Linnseus,  and  others.  The  works  of  Reaumur,  published  in  France 
in  1734,  and  of  De  Geer,  in  Sweden  in  1752,  opened  fresh  fields  of  interest 
and  inquiry,  by  the  admirable  memoirs  contained  in  them  on  the  history 
and  metamorphoses  of  the  difierent  orders  of  insects  found  in  France  and 
Sweden;  and  it  is  very  gratifying  to  know,  that  able  and  talented  men  in 
other  countries  are  at  the  present  day  deeply  interested  in  these  pursuits. 
In  America,  the  late  Dr,  T.  W.  Harris  published  a  handsome  volume  on 
the  insects  injurious  to  vegetation;  and  Dr.  Asa  Fitch  is  assiduous  in  the 
prosecution  of  his  investigations,  which  have  been  detailed  in  some  excel- 
lent papers.  In  France,  M.  Gudrin  M^neville  and  his  coadjutors  have  given 
admirable  proofs  of  their  extensive  and  careful  researches;  and  M.  Bazin 
has  commenced  a  series  of  memoirs  upon  the  immediate  subject  of  our 
inquiries,  which  promise  greatly  to  advance  our  knowledge  of  the  farmer's 
insect   enemies  in  France.      Dr.  Passeriui    of  Florence,  has  from  time  to 
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time  published  many  admirable  essays  on  the  insects  destructive  to  the 
crops  of  Italy;  and  the  entomological  savans  of  Germany  have  long  been 
foremost  in  elucidating  insect  economy,  and  in  publishing  their  interesting 
discoveries. 

Much  still  remains  to  be  done  by  practical  men ;  but  from  the  long  and 
careful  attention  which  I  gave  to  my  original  reports  in  the  Agricultural 
Journal,  very  little  additional  matter  has  been  furnished  since  their  publi- 
cation by  those  who  are  most  favourably  circumstanced  for  making  observa- 
tions; such  additions,  however,  as  have  been  made  since  my  fifteenth  report, 
will  be  introduced  in  their  proper  places. 

The  Koyal  Agricultural  Society,  at  their  foundation,  were  fully  aware  of 
the  importance  of  this  subject,  and  finding  how  impossible  it  was  to  obtain 
correct  information  on  the  insects  injurious  to  our  crops,  owing  to  the  papers 
which  ti-eated  on  such  matters  being  scattered  throughout  expensive  works, 
often  written  in  foreign  languages,  the  council  invited  me  to  prepare  a  series 
of  reports  upon  the  insects  afiecting  the  various  crops  cultivated  in  Great 
Britain  and  Ireland.  I  had  already  collected  a  large  amount  of  information, 
which  had  been  accumulating  during  the  twenty  years  I  was  engaged  in 
writing  my  British  Entomology.  My  subsequent  connection  with  Dr.  Lind- 
ley's  Gardener  s  Chronicle  from  its  commencement,  had  also  afforded  me 
great  advantages,  from  the  information  and  data  I  was  able  to  obtain  from 
every  part  of  the  kingdom.*  I  came,  therefore,  fully  prepared  to  the  task 
which  I  had  undertaken,  namely,  to  give  in  detail  the  history  and  habits  of 
the  insects  injurious  to  our  turnip,  corn,  and  other  crops,  explaining  the 
transformations  they  undergo  in  their  several  stages,  from  the  egg  to  the 
perfect  state,  whether  beetle,  butterfly,  moth,  or  fly.  I  have  drawn  up  care- 
ful descriptions  of  the  species,  which  will  be  found  accompanied  by  correct 
figures  in  illustration  of  most  of  them.  Nearly  all  the  drawings  have  been 
made  by  myself  from  nature,  and  were  engraved  under  my  own  inspection. 
Whatever  remedies  or  means  of  checking  the  ravages  of  insects  noxious  to 
the  farmer,  have  been  proposed  and  found  advisable,  have  been  introduced 
and  discussed;  and  the  natural  parasites  and  other  means  provided  by 
Providence  to  keep  in  check  the  insect  race,  have  been  duly  noticed. 

*  I  believe  it  is  now  generally  known  tliat  the  essays  published  in  that  journal,  under  the  signa- 
ture of  "lluricola,"  wei-e  written  bv  the  author  of  this  volume. 
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In  the  following  pages,  I  commence  with  the  turnip  crop,  investigating 
the  several  species  which  live  upon  the  leaves,  those  which  inhabit  the 
flowers,  such  as  devour  the  seed,  and  those  which  injure  and  destroy  the 
roots.  I  then  pass  on  to  the  cereals,  and  investigate  the  history  of  the 
insects  which  cause  abortion  either  by  inroads  on  the  flowers,  or  by  reducing 
the  supply  of  sap  to  the  germen ;  of  those  which  attack  the  foliage,  and  of 
such  as  cause  the  roots  to  perish.  I  next  proceed  to  the  barn  and  granary, 
and  describe  the  beetles  and  moths,  together  with  their  larvae,  which  subsist 
upon  stored  grain.  I  then  enter  the  pea  and  bean  fields,  where  we  are  sure 
to  find  abundance  of  depredators.  Mangel-wurzel  and  carrots  next  occupy 
my  attention ;  and  thence  I  proceed  to  examine  the  potato  crops,  which  afibrd 
a  wide  field  for  inquiry  among  the  beetles,  bugs,  &c.,  which  live  on  their 
haulm,  as  well  as  the  larvae  of  various  beetles,  gnats,  flies,  &c.,  which  injure 
the  tuber  itself.  I  propose  finishing  my  labours  by  an  examination  of  the 
insects  injurious  to  clover  crops  and  pasture  lands. 

In  perusing  this  volume,  the  reader  who  wishes  to  make  himself  ac- 
quainted with  the  economy  both  of  his  insect  friends  and  enemies,  whose 
histories  are  the  subject  of  the  following  chapters,  ought  not  to  pass  over  as 
useless  the  descriptions  of  the  various  species.  It  is  a  great  mistake  to 
suppose,  that  scientific  descriptions  and  correct  nomenclature  ought  to  be 
employed  for  the  use  of  those  only  who  are  specially  engaged  in  the  study 
of  natural  history.  If  insects  be  not  thus  accurately  and  scientifically 
described,  and  their  names  carefully  learned,  the  facts  noticed  by  practical 
observers  are  generally  worthless,  and  may  tend  to  mislead,  by  the  confusion 
of  one  species  with  another,  and  the  consequent  adoption  of  improper  reme- 
dies. It  is  thus  that  I  have  found,  in  my  extensive  reading  on  these  subjects, 
that  a  very  large  amount  of  the  information  given  by  practical  agriculturists 
and  gardeners,  has  proved  valueless  in  cases  where,  if  the  particular  species 
alluded  to  could  only  have  been  identified,  it  would  have  been  of  great  value 
in  furthering  subsequent  investigations. 

In  conclusion,  I  will  mention  those  works  which  I  regard  as  the  most 
useful  on  the  subject.  Amongst  foreign  authors,  the  works  of  Reaumur  and 
De  Geer  (when  they  can  be  procured)  may  be  safely  recommended,  as  also 
those  of  Kollar  and  Bouchd,  and  the  memoirs  of  Gudrin  M^neville,  Herpin, 
Eazin,  and  Asa  Fitch.      In  our  own  country,  Kirby  and  Spence's  Introduc- 


xiv  INTRODUCTION. 

tion  to  Entomology,  combines  truth,  instruction,  and  amusement.  Mr. 
Westwood's  contributions  in  the  Gardener' s  Chronicle,  and  elsewhere,  are 
the  result  of  long  experience.  I  would  also  direct  attention  to  the  papers 
upon  noxious  insects  in  the  early  volumes  of  the  Linnean  Transactions,  by 
Markwick,  Kirby,  and  others ;  although  written  upwards  of  half  a  century 
ago,  they  still  remain  models  for  the  practical  agriculturist,  from  their  truth 
and  simplicity,  accompanied  as  they  are  by  data  which  will  always  be 
valuable. 

It  only  remains  for  me  to  acknowledge  my  obligations  to  the  numerous 
correspondents  who  favoured  we  with  their  observations  throughout  a  long 
period;  amongst  others,  I  cannot  refrain  from  specially  offering  my  best 
thanks  to  Professor  Henslow;  A.  H.  Haliday,  Esq.,  of  Dublin;  J.  F. 
Graham,  Esq.,  of  Cranford;  and  a  Lady  in  Surrey,  who  has  transmitted  to 
me  valuable  researches  and  careful  observations  from  the  commencement  of 
my  work  on  British  Entomology,  to  the  present  time. 

London,  Jamiary,  185i>. 


FARM    INSECTS. 


CHAPTER  I. 

THE   NATURAL   HISTOEY   AND   ECONOMY   OF   THE   DIFFERENT   INSECTS 
AFFECTING   THE   TURNIP   CROP. 

Unless  we  collect  facts  on  good  authority,  and  conduct  experiments  with 
care  and  perseverance,  our  labour  will  be  lost,  in  studying  the  economy  of 
the  insect  tribes;  for  in  the  investigation  of  such  living  atoms,  as  they 
often  are,  the  slightest  error  may  lead  us  far  from  the  truth.  It  is  not  to  be 
expected  that  a  taste  for  such  studies  will  be  universal,  though  all  who  can 
appreciate  the  value  of  a  good  harvest  will  take,  it  may  be  fairly  presumed, 
an  interest  in  our  researches.  Such  a  taste,  however,  where  it  does  exist,  is 
easily  improved;  and  it  is  a  truth  admitted  by  all  who  have  indulged  in 
such  pursuits,  that  they  never  repented  of  the  time  that  had  been  given  up 
to  these  laudable  objects;  and,  independently  of  the  amusement  to  be  derived 
from  the  investigation  of  nature,  any  benefits  conferred  on  man  by  such 
knowledge  ought  ever  to  be  a  source  of  real  satisfaction,  and  of  honest 
pride,  to  every  cultivator  of  natural  science,  however  trifling  his  contribu- 
tions may  be  to  the  general  stock  of  information. 

Unimportant  as  insects  may  appear  to  the  casual  observer,  they  often 
prove  awful  visitations  when  employed  by  the  Creator  as  his  armies  to  fulfil 
his  ends.  No  one  suffers  more  from  these  hosts  than  the  agriculturist ;  it  is 
therefore  impossible  that  he  can  remain  an  indifferent  spectator  whilst  it 
may  be  in  his  own  power  to  palliate,  if  not  to  avert  the  evil.  I  therefore 
hope  that  these  memoirs,  by  calling  the  attention  of  the  farmer  to  so  impor- 
tant a  subject,  may  lead  him  to  useful  and  profitable  results;  and  should  he 
derive  as  much  advantage  from  their  perusal  as  I  anticipate  of  pleasure  in 
theii-  detail,  it  will  prove  to  me  a  source  of  unfeigned  gratification. 

I  am  aware  that  one  of  the  greatest  difficulties  the  farmer  has  to  contend 
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with  is  that  invariable  law  of  nature  which  compels  him  to  change  his 
crops,  from  the  exhaustion  of  certain  elementary  parts  of  the  soil,  which  are 
absorbed  or  neutralized  by  the  vegetable  that  is  produced;  and  with  all  his 
art  in  selecting  manure  and  resting  the  land,  it  will  become  tired  at  last, 
and  by  degrees  refuse  to  produce  certain  crops  nearly  altogether :  it  is  even 
asserted  of  the  turnip,  that  it  certainly  does  not  grow  so  vigorously  nor  so 
readily  as  it  did  several  years  ago.  It  is  natural  to  suppose  that  as  this 
period  approaches  the  crops  will  become,  from  feebleness,  more  susceptible  of 
disease ;  and  as  insects  are  intimately  connected  with  this  subject — contribut- 
ing in  no  small  degree  to  the  dissolution  of  vegetables,  and  the  failure  of  our 
crops  being  frequently  very  justly  attributed  to  them — this  is  a  matter  well 
deserving  of  our  attention;  and  in  pursuance  of  this  object,  we  will  first 
consider  those  insects  which  attack  the  turnip,  a  root  of  the  greatest  impor- 
tance to  us  all :  for  without  turnips  our  sheep  and  cattle  would  be  deprived 
of  one  great  resource,  so  that  we  should  be  almost  unable  to  procui*e  fresh 
meat  in  winter,  most  essential  to  the  health  of  man;  and  the  land  again 
would  lose  that  fertility  which  in  feeding  off  the  turnip  we  secure  for  the 
succeeding  crops. 

No  crop  is  subject  to  the  attacks  of  a  greater  number  of  noxious  insects, 
&c.,  than  the  turnip.  First,  the  ants  run  off  with  an  incredible  quantity  of 
the  seeds;  then  come  two  sorts  of  turnip-fl}^,  the  striped  and  the  brassy, 
which  destroy  the  tender  leaves  as  soon  as  they  burst  from  the  ground ;  at 
the  same  time  we  have  the  maggot  of  a  fly  and  the  wire-worm,  both  living 
upon  the  young  roots ;  and  also  a  large  caterpillar  or  grub,  when  they  are 
more  advanced ;  then  follow  armies  of  black  caterpillars,  reducing  the  leaves 
to  skeletons,  and  the  blight  of  the  plant-louse,  together  with  a  minute  moth ; 
we  may  add  also  two  weevils,  which  cause  the  lumps  or  excrescences  on  the 
bulbs;  with  slugs,  snails,  and  mildew  bringing  up  the  rear. 

Before  entering  upon  their  history,  it  will  be  necessary  to  make  a  few 
observations  relative  to  the  economy  of  insects,  which  I  beg  may  be  borne 
in  mind  in  the  perusal  of  these  memoirs,  as  they  will  be  of  service  in  the 
investigations  I  propose,  and  in  which  I  hope  every  practical  man  will 
lend  me  a  hand;  they  will  also  smooth  the  road  to  those  who  have  not 
a  scientific  knowledge  of  insects,  and  are  not  skilled  in  the  study  of  ento- 
mology. 

Insects  have  been  divided  into  large  masses,  named  Orders;  these  are 
subdivided  into  lesser  groups,  called  Families,  which  comprise  smaller  com- 
panies, designated  Genera;  and  each  of  these  consists  of  more  or  fewer 
Species,  or  different  sorts,  which  occasionally  vary  in  size  and  colour,  and 
such  are  termed  Varieties.     Another  still  more  important  fact  to  be  remem- 
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bered  is,  that  all  insects  progress  through  several  stages :  *  first,  the  female 
lays  an  egg;  this  egg  hatches  and  produces,  secondly,  a  larva,  which  is  a 
little  animal  called  a  maggot  or  gentle,  a  caterpillar  or  canker,  a  worm  or 
grub,  &c.  Thus  we  have  ^maggots  in  cheese  and  meat,  called  gentles  by 
anglers;  caterpillars  on  cabbages,  cankers  in  roses,  wire-worms  and  silk- 
worms, and  all  sorts  of  grubs.  When  any  of  these  have  fed  until  they  are 
full-grown,  having  been  compelled  to  cast  their  skins  several  times  as  they 
increase  in  size,  they  change,  thirdly,  to  a  pupa,  chrysalis,  aurelia,  or  nymph ; 
they  either  enter  the  earth  for  this  purpose,  as  most  naked  maggots  do,  or, 
like  hairy  caterpillars,  they  spin  a  web,  in  which  they  undergo  their  trans- 
formation or  change ;  but  the  caterpillars  of  the  cabbage-butterfly,  and  manj'- 
others,  merely  suspend  themselves  to  a  wall  or  rail,  and  there  remain  unpro- 
tected during  the  winter.  In  this  state  they  all  rest  without  any  symptoms 
of  life,t  except  when  touched,  until  the  substance  of  the  inclosed  larva  has 
become  perfected  into  the  various  members  of  its  first  parents,  when,  fourthly, 
out  comes  a  flesh-fly,  a  butterfly,  a  rose-moth,  a  click-beetle,  a  turnip-fly, 
&c. ;  and  this  is  called  the  imago,  or  perfect  state. 

The  turnip-beetle,  with  whose  history  we  will  begin,  belongs  to  the 
order  Coleoptera,  from  its  wings,  with  which  it  flies,  being  folded  beneath 
two  horny  cases.  It  is  included  in  the  family  CHRYSOMELlDiE,  or  golden 
beetles,  for  certain  scientific  reasons,  in  conformity  with  its  structure,  and 
is  one  of  about  one  hundred  species  forming  the  genus  Altica,  sometimes 
written  Haltica. 

The  striped  turnip-beetle,  or,  as  it  has  been  called,  the  turnip-fly,  turnip- 
flea,  earth  flea-beetle,  black-jack,  &c.,  is  named  in  our  catalogues  Altica 
NEMORUM.  j  The  former  word,  derived  from  the  Greek,  alludes  to  the  leap- 
ing powers  of  the  genus,  and  the  latter  signifies  that  this  species  inhabits 
woods  and  groves,  which  were  more  especially  its  haunts  before  the  cultiva- 
tion of  the  turnip  became  general. 

The  economy  of  this  little  pest  has  puzzled  the  man  of  science,  as  well  as 
the  practical  agriculturist,  for  many  years ;  and  for  want  of  that  rigid  care 
which  is  indispensable  in  the  investigation  of  natural  history,  numerous 
errors  have  been  adopted,  which  have  led  to  the  promulgation  of  many  false 
theories.  Dr.  Pearson  believed  at  first  that  the  white  spots  or  dots  observa- 
ble on  more  than  half  the  turnip-seeds  were  the  eggs  of  the  turnip-fly;  but 

*  Plant-lice  often  bring  forth  young,  instead  of  laying  eggs,  and  so  do  blue-bottle  flies,  but  not 
always  ;  and  there  are  a  few  other  exceptions. 

+  This  law  of  nature  is  applicable  to  most  of  the  tribes  of  insects  here  alluded  to,  but  in  some 
orders,  as  the  Hemiptera  or  bugs,  also  cockroaches  and  grasshoppers,  the  pupae  are  not  quiescent, 
as  they  resemble  the  perfect  state  in  having  the  power  of  locomotion. 

+  See  Curtis 's  Guide  to  an  Arrangement  of  British  Insects,  second  edition,  column  74. 
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he  was  compelled  to  abandon  that  opinion,  "  having  had  no  flies  where  th^ 
seed  was  sown  in  soil  contained  in  pots  covered  with  bell-glasses/'  "  E,us- 
ticus,"  however,  a  contributor  to  the  Entomological  Magazine,"^  so  strongly- 
insisted  upon  it,  that  seeds  steeped  in  brine,  or  otherwise  prepared,  have 
been  sold  in  London  at  the  seed  shops,  to  insure  the  grower  against  the 
attacks  of  the  fly.  It  is  exceedingly  likely  that  the  white  dots  are  oc- 
casioned by  minute  flies  alighting  upon  the  seeds  while  they  are  drying, 
and  depositing  their  excrement  upon  them,  which  is  often  white ;  or  they 
may  be  particles  of  pollen  from  the  flowers.  It  was,  however,  from  the 
careful  investigatiorts  of  Mr.  H.  Le  Keuxt  that  we  were  first  made  acquainted 
with  the  actual  economy  of  this  little  beetle. 

If  the  spring  be  warm  the  sexes  pair  from  April  to  September,  during 
which  period  the  eggs  are  deposited  by  the  female  on  the  under  side  of  the 
rough  leaves  of  the  turnips.  She  lays  apparently  about  one  egg  daily; 
and  ten  pairs  laid  in  a  week  only  forty-three  eggs.  Tliis  indeed  was  under 
confinement ;  but  the  correctness  of  this  estimate  is  supported  by  the  fact, 
that  in  leaves  taken  from  the  field,  containing  as  many  as  six  larvae,  they 
were  all  of  difi*erent  sizes,  indicating  a  variety  of  ages.     The  eggs  are  very 

minute,  oval,  smooth,  and  par- 
taking of  the  colour  of  the 
leaf  (See  No.  1,  figs.  4  and  5; 
and  Plate  A,  fig.  1 .)  They  are 
hatched  in  ten  days;  and  the 
little  maggots  immediately  be- 
gin to  eat  through  the  lower 
skin  of  the  leaf,  and  to  form 
winding  burrows  by  feeding  on 

SmJ  ', /^/      '^'i^^^c^  "  ^^®  P^^P  (^&*  '^)-    These  burrows 

]  \  ^n    //  ^~%£^:^i:^^^  ^^^  visible  enough  to  the  naked 

eye  when  the  larvae  leave  them, 
and  the  cuticles  are  withered  and  discoloured  (fig.  6) ;  but  in  their  early  stage 
they  are  discovered  with  difficulty :  indeed,  it  is  only  by  holding  the  leaf 
up  to  the  light  that  they  can  be  well  detected. 

The  larvce  are  pale,  or  of  a  golden  yellow  colour,  fleshy,  and  cylindrical, 
with  six  pectoral  feet,  and  a  proleg  at  the  apex :  the  head  is  furnished  with 
jaws  and  large  dark  eyes ;  and  the  first  and  last  segments  bear  dark  patches 
(fig.  8;  9,  magnified;  and  Plate  A,  fig.  2) :  they  are  fall  fed  in  about  six  days, 
when  they  desert   their  burrows  and  bury  themselves  not  quite  2   inches 


*  Entomological  2Iagazine,  vol.  i.  p.  363. 

t   Transactions  of  the  Entomological  Society  of  London, 
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below  the  surface  of  the  earth,  selecting  a  spot  near  to  the  bulb,  where  the 
turnip-leaves  protect  them  from  wet  and  drought. 

In  the  earth  they  become  immoveable  chrysalides  (fig.  10;  11,  magnified; 
and  Plate  A,  fig.  3),  which  are  brought  to  maturity,  I  believe,  in  about  a  fort- 
night, when  the  beetle  or  fly,  as  it  is  called,  emerges  from  its  tomb,  again  to 
fulfil  the  laws  of  nature. 

The  beetles  (fig-  1,  magnified;  figs.  2  and  8,  natural  size;  and  Plate  A, 
figs.  4  and  5)  are  shining  black,  minutely  punctured;  the  head  is  rather 
small,  with  two  prominent  orbicular  eyes,  finely  granulated;  the  mouth  pro- 
jects a  little,  the  upper  lip  and  feelers  being  visible :  just  above  the  nose  are 
placed  two  longish  horns,  each  composed  of  eleven  joints,  the  three  next  the 
head  ochre- coloured,  the  first  being  the  longest,  the  remainder  dull  black, 
the  terminal  one  pointed;  the  thorax,  or  trunk,  is  broader  than  the  head, 
narrowed  a  little  before,  with  the  sides  rounded:  the  two  wing-cases  are 
moveable,  and  form  an  oval ;  they  are  twice  as  broad  as  the  trunk,  and  four 
times  as  long ;  each  has  a  distinct  ochre-coloured  stripe,  sometimes  approach- 
ing to  white,  running  down  the  centre,  generally  winding  a  little  on  the 
outside,  near  the  middle,  and  curved  inward  at  the  extremity:  beneath  are 
ample  wings,  twice  as  long  as  the  body,  and  folded  up  for  protection  when 
unemployed:  the  legs  are  of  a  rusty  ochre,  the  thighs  pitch-coloured,  the 
hinder*  (fig.  8,  m)  being  very  thick  and  formed  for  leaping;  their  tibise,  or 
shanks,  are  also  the  stoutest  and  thickly  fringed  on  the  outside  towards  the 
end  (fig.  8,  n):  the  feet  are  all  composed  of  four  joints  (fig.  8,  o),  the  tips 
as  well  as  those  of  the  shanks  generally  pitch -coloured;  in  the  hinder  pair 
the  basal  joint  is  considerably  the  longest;  the  third  is  formed  of  two 
slightly  dilated  lobes,  roughened  beneath  with  fine  hairs,  as  well  as  the  two 
preceding  joints,  for  the  sake  of  adhering  to  smooth  surfaces,  and  they  are 
thus  enabled  to  ascend  glass;  the  fourth  joint  is  slender  and  club-shaped,  and 
always  furnished  with  two  minute  claws. 

The  mouth  is  composed  of  six  parts  (fig.  7) ;  the  upper  lip,  or  lahrum,  is 
large,  broader  than  long,  and  a  little  narrowed  before;  the  anterior  margin 
is  slightly  concave,  and  furnished  with  two  short  bristles  (fig.  e).  The 
mandibles,  or  teeth,  form  two  sets,  one  placed  on  each  side,  so  as  to  meet ; 
they  are  strong,  bony,  and  semilunate ;  one  terminated  by  three,  the  other 
by  four  sharp  strong  teeth ;  the  second  being  the  longest,  the  lower  one 
smallest  (figs.  /,  /).  The  inaxillce,  or  jaws,  are  two,  placed  on  each  side, 
beneath  the  teeth :  they  are  small,  terminating  in  two  lobes,  densely  fringed 
with  fine  hairs  at  the  apex;  the  inner  lobe  the  largest,  somewhat  orbicular; 

*  All  the  following  figures  and  letters  refer  to  the  dissections  at  the  foot  of  Plate  A. 
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the  outer  one  smaller,  being  an  articulated,  somewhat  ovate  lobe  (figs,  g,  g) : 
on  the  outside  of  each  jaw  is  attached  a  moderately  long  and  stout  feeler  or 
"palpus,  composed  of  four  joints:  the  basal  joint  is  clavate — the  second  is 
obovate  and  truncated — tlie  third  is  much  stouter  and  similar  in  form — the 
fourth  is  the  longest,  stout  and  conical,  being  somewhat  pear-shaped  (figs,  h,  k). 
The  mentum,  or  chin,  is  somewhat  quadrate,  the  sides  are  convex,  with  the 
anterior  angles  acuminated  (fig.  i):  the  labium,  or  under  lip,  is  somewhat 
quadi'ate,  horny  and  truncated  at  the  base,  with  a  leathery  oval  lobe  in 
front  (fig.  h)\  the  sides  are  excavated  to  receive  another  pair  of  small 
feelers,  or  imlpi  (figs.  I,  I):  these  are  very  short,  stout,  and  composed  of 
three  joints  only;  the  basal  joint  is  cup-shaped  and  scarcely  visible — the 
second  stout  and  oval — and  the  third  is  very  slender,  with  the  apex  pointed. 

The  length  of  the  beetles  varies  from  |  to  1  ^  of  a  line ;  the  line  being  the 
twelfth  part  of  an  inch:  the  longer  ones  are  the  females,  which  a)-e  con- 
siderably stouter  than  the  males,  and  this  is  especially  the  case  after  impreg- 
nation. 

When  the  beetle  is  feeding,  the  difierent  parts  of  the  mouth  are  all 
employed:  the  upper  and  under  lips  open  to  liberate  the  other  organs;  the 
two  sets  of  teeth,  or  the  toothed  mandibles,  as  they  are  named,  meet  when 
closed,  and  from  their  strength  and  horizontal  action,  they  readily  break  the 
cuticle  of  the  leaf.  Indeed,  some  that  I  put  into  a  quill  soon  reduced  the 
inside  of  the  cork  stopper  to  powder.  The  jaws  seem  to  be  adapted  for 
keeping  in  the  food  during  the  short  process  of  mastication,  and  the  four 
feelers  hold  and  steady  any  portion  of  the  leaf  to  be  eaten,  and  assist  in 
conducting  the  detached  morsels  into  the  mouth. 

From  the  experiments  so  successfully  conducted  by  Mr.  Le  Keux,  it 
appears  that  the  female  beetle  lays  but  few  eggs  compared  with  most  other 
insects,  and  that  it  requires  a  period  of  about  thirty  days  to  carry  the 
animal  through  its  various  stages  up  to  the  time  when  it  becomes  a  perfect 
beetle  again — namely,  it  remains  an  egg  ten  days,  a  maggot  six,  and  a  chrysalis 
fourteen  days:  the  beetles  themselves  are  rather  long-lived,  for  they  have 
been  kept  in  that  state  from  July  until  the  following  February. 

The  turnip-beetle,  and  all  the  species  of  Alticce  related  to  it,  are  readily 
known  by  the  great  thickness  of  their  hinder  thighs,  which  gives  them  the 
power  of  leaping,  like  fleas,  to  a  prodigious  distance,  considering  their  small 
size.  Eighteen  inches  is  about  the  greatest  extent  of  their  leap,  which  in  a 
straight  line  would  be,  averaging  their  stature,  216  times  their  own  length: 
and  when  it  is  remembered  that  this  leap  is  performed  in  a  curved  line,  it 
must  be  admitted  that  a  considerably  greater  distance  is  achieved.  They 
seldom  walk,  and  when  at  rest,  sit  with  their  hind  legs  folded  under  them 
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(fig.  6,  c),  ready  to  skip  off  in  an  instant,  if  disturbed,  or  when  even 
approached:  in  warm  weather,  during  sunshine,  with  the  thermometer 
standing  between  70°  and  80'  in  the  shade,  they  fly  with  facility. 

This  little  plague  is  not  confined  to  our  island,  for  it  is  abundant  in  Ger- 
many, and  common  everywhere  in  Sweden,  where  it  is  very  destructive  in 
its  perfect  state.  Probably  in  England  no  portion  of  the  country  is  perfectly 
free  from  these  insects,  at  least  every  bank  and  meadow  harbours  them  to  a 
greater  or  less  extent,  and  they  have  been  found  also  on  grass  lands  which 
had  not  been  ploughed  for  many  years,  and  where  there  were  no  turnips 
within  half  a  mile.  It  will  be  necessary  to  consider  this  part  of  their  his- 
tory before  we  enter  upon  a  discussion  of  the  remedies.  The  turnip-beetles 
hybernate,  or  live  through  the  winter  in  a  torpid  state,  and  may  be  found 
under  the  bark  of  trees,  as  well  as  beneath  the  fallen  leaves,  in  the  chinks  of 
old  timber  and  paling,  the  stumps  of  thorns  and  of  other  bushes,  where  the 
bark  does  not  adhere  close  to  the  stem,  and  the  hollow  stalks  of  grass  and 
stubble  seem  to  afl:brd  them  an  asylum  during  the  inclement  months  of  win- 
ter ;  but  inactive  as  they  then  are,  the  warmth  of  the  hand  is  sufficient  to 
revive  them  in  a  few  minutes,  so  that  an  unusually  mild  day  in  January  or 
March  will  partially  seduce  them  from  their  retreats,  and  will  render  them 
almost  as  active  as  would  the  ardent  sun  of  summer. 

On  the  fii-st  indication  of  spring,  if  the  weather  prove  fine,  warmed  by 
the  sun  and  cheered  by  his  rays,  they  arouse  from  their  slumbers,  and  per- 
manently leave  their  winter-quarters  for  sunny  situations,  where  they  may 
be  seen  sitting  on  walls  in  considerable  numbers,  or  sunning  themselves  on 
dry  banks  and  on  clods  of  earth,  protected  from  the  wind ;  they  have  been 
observed  in  gardens  on  turnips  and  cabbage-plants  as  early  as  March,  and  in 
April  on  the  crops  in  the  fields ;  but  May  and  June  appear  to  be  the  more 
usual  periods  of  their  first  and  most  fatal  attacks.  The  autumnal  crops  have 
been  occasionally  destroyed  by  them,*  and  in  one  instance  I  have  seen  their 
destructive  operations  recorded  as  late  as  the  middle  of  September.  They 
may  be  said  to  be  abundant  from  May  to  October  amongst  the  grass,  and  in 
all  fields,  whether  of  wheat,  oats,  or  barley;  a  friend  of  mine  observed 
myriads  on  turnips  in  Surrey,  on  the  2d  of  September,  but  they  all  disap- 
peared in  two  or  three  days;  and  both  sexes  were  common  on  the  white 
turnips  in  Dorsetshire  in  October,  1840. 

It  seems  that  the  taste  of  the  turnip-beetle  is  far  less  fastidious  than 
is  generally  imagined.  This  might  be  fairly  inferred  from  its  abounding 
in  situations  where  the  turnip  does  not  grow;  there  can   be  little  doubt, 

*  In  182G  a  crop  was  destroyed  at  Knutsford  after  the  21st  of  August. 
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however,  that  it  prefers  those  plants  which  are  termed  cruciferous,  from  the 
shape  of  their  flowers,  of  which  cabbages  and  turnips  are  examples ;  of  these 
the  leaves  of  the  horse-radish,  the  common  turnip,  and  the  radish  are  its 
favourite  food,  but  cabbages,  cauliflowers,  colewort,  water-cresses,  ladies'- 
smocks,  and  hedge -mustard,  called  jack-by-the-hedge,  are  often  attacked; 
the  charlock  or  wild  mustard  is  also  sometimes  covered  with  them  at  the 
end  of  April,  and  in  May  the  leaves  will  be  seen  pierced  with  holes,  but  as 
soon  as  the  turnips  come  up  they  desert  other  allied  plants.  Mr.  Berry  has 
recorded  a  remarkable  exception,  for  he  says  that  after  consuming  the 
cabbage-plants,  the  flies  *  attacked  and  destroyed  the  young  hops,  which 
belong  to  a  very  different  tribe  of  plants.  Kollar  also  states  that  both  sum- 
mer and  winter  turnips  left  for  seed  suflfer  in  warm  and  dry  weather,  from 
the  attacks  of  the  fly  injuring  the  flowers,  so  as  to  spoil  the  produce  of  the 
seed. 

The  next  subject  to  be  considered  is  a  remedy  against  the  attacks  of  the 
turnip-beetle,  which  in  some  years  must  cause  losses  amounting  to  an 
enormous  sum  of  money,  for  so  long  back  as  1786  Mr.  Young  stated  that  the 
turnip  crop  destroyed  in  Devonshire  alone  was  valued  at  £100,000.  Now 
with  regard,  to  the  eggs,  we  see  that  they  are  laid  on  the  under  side  of  the 
rough  leaf,  where  they  are  pretty  well  secured  from  rain,  and  also  protected 
by  the  strong  and  projecting  ribs  that  support  the  leaf  from  any  injury  that 
might  occur  from  the  leaves  being  rufiled  by  the  wind  or  other  casualties ; 
and  the  inferior  skin  being  the  most  delicate,  is  best  adapted  for  the  entry 
of  the  infant  and  tender  maggots  into  the  substance  of  the  leaf.  It  is  not, 
therefore,  at  this  stage  that  much  could  be  done  in  destroying  them. 

The  maggots,  it  is  evident,  live  upon  the  rough  leaf,  and  do  little  or  no 
mischief  to  the  growth  of  the  plants;  they  dwell  perfectly  secure  between 
the  two  cuticles,  unless  it  be  when  they  leave  the  burrows  they  had  first 
commenced — probably  not  of  common  occurrence — to  form  new  ones  at  a 
remote  part  of  the  same  or  upon  another  leaf  At  this  period  they  are  most 
probably  afiected  by  parasitic  enemies. 

The  chrysalis  is  buried  only  just  beneath  the  surface  of  the  earth,  but 
it  is  probably  protected  in  a  slight  web,  forming  a  cradle  for  it  to  lie  in 
free  from  pressure.  I  think  some  efibrts  might  be  successfully  made  for  its 
destruction  at  this  time. 

It  is,  however,  in  its  last  and  perfect  state  that  the  mischief  is  done.  It 
is  the  beetle  which  destroys  the  two  first  smooth  leaves,  called  the  cotyledons, 
and  the  heart  of  the  plant  between  them,   by  piercing  them  like  a  sieve, 

*  Might  not  these  have  been  the  Altica  concinna,  or  some  allied  species? 
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destroying  the  cellular  tissue,  and  stopping  the  growth  of  the  plant.  They 
also  feed  upon  the  rough  leaves,  drilling  them  full  of  round  holes  (fig.  cZ), 
which  are  larger  on  the  upper  than  the  under  side  of  the  leaf;  and  if  the 
appetite  of  the  beetle  be  not  satisfied,  he  enlarges  the  aperture,  and  thus 
gives  it  an  irregular  form,  which  dilates  with  the  growth  of  the  leaf:  hence 
the  large  holes  we  see  at  a  later  period.  After  all,  it  is  at  this  stage  of 
their  existence,  I  am  inclined  to  believe,  that  we  can  attack  them  with  the 
best  prospect  of  success,  if  they  cannot  be  kept  off  by  other  means. 

In  collecting  the  turnip-beetles  by  sweeping  and  various  methods,  large 
numbers  of  small  carnivorous  beetles,  belonging  to  the  Carahidoe,  and  Sta- 
phylinidce,*  are  found  with  them;  these  probably  feed  upon  the  larvae;  but, 
from  the  very  recent  discovery  of  the  early  stages  of  the  turnip-beetle,  we 
are  yet  ignorant  of  the  yarasites,  of  which  it  may  be  presumed  there  are 
more  than  one  species,  that  prey  upon  the  maggots  and  chrysalides ;  for  it 
is  a  wise  dispensation  of  Providence  to  keep  every  animal  in  check  by  some 
other  that  is  either  more  powerful  or  more  sagacious  than  itself;  and  this 
counteracting  effect  is  produced  in  a  degree  equal,  or  eventually  superior  to 
the  noxious  animal,  so  that  in  a  greater  or  less  space  of  time  the  destructive 
power  may  be  rendered  no  longer  formidable,  or  be  absolutely  annihilated 
by  the  attacks  of  its  parasites.  This  natural  process,  though  never  failing, 
is  often  too  slow  in  its  operation  to  secure  immediate  relief;  the  farmer 
must,  therefore,  devise  means,  if  possible,  for  the  more  speedy  destruction  of 
the  enemy. 

The  beetles  are  seldom  found  in  shady  places,  except  dui'ing  the  winter 
season,  and  they  cannot  bear  cold  and  wet,  which  are  great  protections 
against  their  increase ;  it  consequently  follows  that  warmth  and  sunshine  are 
far  more  favoiu'able  to  their  multiplication,  and  in  such  seasons  they  are 
most  to  be  dreaded.  Showery  weather,  after  a  long  drought,  and  cloudy 
days  with  gleams  of  sunshine,  also  render  them  abundant,t  as  such  seasons 
do  the  greater  portion  of  insects;  but  in  a  few  instances  they  have  been 
known  to  do  much  mischief  even  in  cold  weather. 

That  the  turnip-beetle  is  endowed  with  an  acute  and  powerful  sense  of 
smelling,  is  proved  by  his  flying  against  the  wind,  and  deserting  all  other 
plants  as  soon  as  a  turnip  crop  appears  in  his  neighbourhood.  Mr.  Le  Keux 
says,  that  in  May,  1836,  when  the  thermometer  was  at  7o°  in  the  shade, 
during  a  south  luind,  great  numbers  were  on  the  wing,  and  all  proceeding 
southward ;  and  again,  that  eight  acres,  forming  the  summit  of  a  hill  in 

*  Curtis's  British  Entomology,  fola.  446,  758,  &c. 

+  A  field  of  turnips  is  stated  to  have  been  destroyed  by  the  fly  in  a  few  hours  before  a  thunder- 
storm at  Rockingham. 
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Devonshire,  were  sown  witli  turnips,  and  when  the  young  plants  were  just 
rising  above  the  ground,  the  wind  being  for  more  than  a  week  at  south-east, 
wafting  the  scent  to  the  north-west,  they  were  so  destroyed  on  this  side, 
that  nearly  an  acre  was  bare,  whilst  the  south-east  side  was  not  touched, 
until  the  plants  had  attained  a  size  to  render  the  attacks  of  the  beetle  of 
little  consequence. 

From  what  has  been  stated,  it  appears  that  no  season  will  secure  us  en- 
tirely against  the  attacks  of  the  turnip-beetle,  and  that  no  soil  is  considered 
safe  from  them  is  evident  upon  the  best  testimony;  it  is  very  destructive 
upon  strong  lands,  and  not  less  so  on  light  ones.  Neither  is  the  period  of 
their  attack  limited,  for  as  one  pair  of  insects  may  produce  five  or  six  broods 
in  a  season,  there  is  a  constant  succession,  which  renders  any  plan  for  extir- 
pating the  beetle  in  any  of  its  three  early  stages  scarcely  practicable.  As 
the  turnip  when  in  rough  leaf  is  not  in  any  danger  from  the  attacks  of  the 
beetle,  it  is  evident  that  our  first  care  must  be  to  preserve  the  young  plant, 
and  this  can  only  be  done  by  the  preparation  of  the  soil,  or  using  such  speedy 
means  the  instant  the  beetles  appear,  as  will  destroy  or  drive  them  away. 
The  primary  object  will  be  to  discover  the  best  manure  for  that  purpose,  and 
a  dressing  that  Avill  render,  if  possible,  the  soil  obnoxious  to  the  insect. 

It  has  been  correctly  said,  "that  the  manure  which  most  effectually  pro- 
motes the  growth  of  the  plant  will  be  the  best  defence  from  the  insect ;  and 
that  when  the  growth  is  slowest,  the  danger  from  the  insect  is  most  serious." 
This  arises  in  a  great  measure  from  the  advantage  that  insects  have  over 
vegetation ;  a  gleam  of  sunshine  is  almost  svifficient  to  call  them  into  active 
life,  as  we  have  before  observed,  and  as  is  evident  from  the  swarms  of  deli- 
cate gnats  that  may  often  be  seen  dancing  in  the  air  when  fi^ost  is  on  the 
ground  even  in  January ;  but  it  requires  the  accumulated  rays  of  the  sun,  and 
a  much  longer  duration  of  warmth,  to  set  in  action  the  fluids  of  plants. 

It  will  not  be  irrelevant  to  the  subject  to  take  a  cursory  view  of  the 
recommendations  suggested  by  various  eminent  agriculturists;  and  as  the 
results  derived  from  some  of  their  experiments  have  been  greatly  at  vari- 
ance, I  may  venture  occasionally  to  ofier  an  opinion ;  but  as  it  is  not  strictly 
within  my  province  to  determine  such  practical  points  of  difference,  I  can 
only  hope  that  they  may  be  encouraged  to  prosecute  their  valuable  researches 
until  such  variations  are  satisfactorily  explained. 

Whether  any  direct  protection  against  the  beetle  can  be  expected  from 
manure,  since  it  is  ascertained  that  it  is  not  upon  the  seeds  that  the  eggs  are 
laid,  now  becomes  a  question;  for  when  the  maggots  escape  from  their  bur- 
rows in  the  leaves,  and  enter  the  earth,  in  order  to  become  chrysalides,  be- 
fore changing  to  beetles,  the  manure,  I  should  think,  seldom  contains  suffi- 
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cient  ammonia  to  destroy  them,  and,  if  I  mistake  not,  any  moderate  fermen- 
tation would  rather  facilitate  than  retard  their  metamorphoses;  moreover, 
the  instinct  of  insects  is  so  perfect,  that  the  maggot  would  most  assuredly 
avoid  obnoxious  spots,  so  that,  if  any  manure  were  spread  that  would  injure 
them,  unless  it  formed  a  very  uniform  stratum,  it  would  not  insure  success, 
although  great  advantages  might  be  derived  from  its  use. 

Burning  has  been  found  the  best  preventive  against  the  beetle  by  some, 
which  is  readily  accounted  for,  since  it  would  destroy  any  chrysalides  in  the 
land;  and  as  the  beetles  may  be  in  abundance  in  the  field  when  it  is  pre- 
paring for  turnips,  burning  would,  of  course,  be  destruction  to  them,  and 
spreading  the  ashes  afterwards  over  the  ground  will  prove  an  additional 
security;  but  such  a  system  does  not  suit  sandy  soils,  neither  can  it  be  fol- 
lowed up  regularly  on  any  land. 

Feeding  off  the  turnips  is  strongly  recommended  as  an  antidote  to  the 
beetle,  as  well  as  from  its  peculiar  advantages  of  manuring  and  preparing 
the  land  for  the  barley  crop  and  succeeding  seeds.  I  am  disposed  to  attri- 
bute the  advantages  derived  from  sheepfolding,  as  regards  the  beetle,  to  the 
perfect  stamping  down  of  the  soil  and  herbage,  by  which  all  insect  life  is 
destroyed,  rather  than  to  any  peculiar  quality  in  sheep-manure,  unless  it  be 
contained  in  their  urine. 

However  Mr.  Sutton's  "  plan  of  preparing  the  fallows  for  the  seed,  and 
leaving  the  land  for  ten  days  or  a  fortnight  before  sowing,"  may  have 
answered  occasionally,  as  his  hypothesis  is  not  correct,  we  must  look  to  other 
causes  for  his  success,  and  this  is  probably  the  exposure  of  the  chrysalides  to 
drought  and  changes  of  temperature,  which  would  naturally  destroy  them ; 
the  opportunity  the  weeds  have  of  growing  up  and  overpowering  the  crop 
seems  to  be  a  fatal  objection  to  this  process.  I  quite  coincide,  however,  with 
Mr.  Cowdry,  that  the  destruction  of  the  beetle  may  be  greatly  facilitated  by 
the  mode  of  ploughing  he  suggests,  for  if  the  chrysalides  be  deeply  buried 
under  the  furrow,  they  will  perish  for  want  of  sufficient  sun  and  moisture  to 
bring  forth  the  little  beetles,  or  even  if  they  hatched,  they  would  not  be 
able  to  extricate  themselves  from  the  earth  heaped  upon  them ;  this  is  taking 
it  for  granted  that  the  chrysalides  are  in  the  soil,  which  would  depend  upon 
the  character  of  the  preceding  crop.  And  here  again  we  require  informa- 
tion ;  for  if  the  maggot  of  the  turnip-beetle  will  live  in  the  leaves  of  clover 
and  other  artificial  grasses,  then  such  a  process  as  deep  ploughing  becomes 
an  effective  remedy;  if  not,  it  would  only  be  useful  where  the  first  crop 
had  failed,  from  the  land  being  infested  with  the  turnip-beetles. 

If  the  tui-nip-beetle  were  not  common  everywhere  in  Sweden,  it  might 
be  presumed  that  northern  latitudes  were  uncongenial  to  its  habits,  for  it  did 
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not  appear  to  be  known  in  Scotland  until  1826,  and  it  has  done  but  little 
mischief,  I  believe,  since ;  but  this  is  attributed,  by  Dr.  Fleming  and  others, 
to  the  turnips  being  drilled  in;  indeed,  broadcast  is  generally  considered 
inferior  to  drilling,  and  the  system  of  ridging  for  the  drill  is  recommended 
by  most  farmers.  Cold  and  wet,  we  know,  do  not  agree  with  the  perfect 
insect,  and  such  seasons  may  be  still  more  pernicious  to  it  in  its  earher  states, 
which  may  account  for  its  rarity  in  Scotland,  where  I  do  not  remember  to 
have  noticed  it,  and  in  parts  of  Forfarshire  and  in  East  Lothian  the  fly  is 
said  to  be  scarcely  known.  Mr.  Bowie,  however,  of  Arbroath,  seems  to  be 
well  acquainted  with  the  effects  of  the  fly,  although  he  only  remembered 
its  attacking  the  plants  once  in  rough  leaf,  and  that  was  during  the  hot  and 
dry  summer  of  1826.  I  see  also  that  at  Cramond,  near  Edinburgh,  it  is  now 
(1841)  abundant.  No  notice  has  been  taken  of  it  in  Scotland,  except  on  the 
eastern  side,  where  it  may  be  expected,  as  in  the  eastern  counties  of  England, 
that  the  fly  would  be  most  fatal  to  the  crops,  as  there  is  a  much  less  fall  of 
rain  on  that  side  than  in  the  western  and  south-western  quarters  of  the 
kingdom;  we  see,  however,  from  the  destruction  recorded  in  Devonshire, 
that  in  a  warm  district,  although  subject  to  a  great  deal  of  wet,  its  progress 
is  not  alw^ays  impeded. 

It  is  the  opinion  of  a  great  many  agriculturists,  that  raw  and  long  manure 
harbours  the  beetle,  and  if  turnips  be  sown  on  a  stubble- crop,  they  are  often 
completely  destroyed.  I  see  Mr.  Webb  Hall  states  that  he  has  had  to  sow 
stubble-crops  three  times  over,  and  seed  sown  on  stubble  late  in  August  has 
been  taken  off*  by  the  beetle  in  more  than  one  instance.  Whether  this  arises 
from  the  hollow  straws  afibrding  a  retreat  for  the  beetles,  or  that  the  weeds 
had  supported  them  or  the  maggots,  so  that  the  chrysalides  were  lying 
undisturbed  in  the  land,  is  not  easily  explained. 

Mr.  Linton,  and  many  others,  recommend  drilling-in,  not  less  than  3  or 
even  4  lbs.  of  seed  to  the  acre,  and  6  or  7  lbs.  broadcast;'^  for  he  very  justly 
observes,  that  thick  sowing  causes  the  plants  to  grow  much  more  rapidly 
when  young  than  thin  sowing ;  and  by  drilling-in  with  the  seed  a  peculiar 
compost,  containing  the  strongest  animal  manures,  the  fly,  he  says,  has  never 
yet  disappointed  him  of  obtaining  a  good  crop.t  I  think  it  probable  that 
the  ammonia  in  this  potent  manure  may  be  disagreeable,  if  not  destructive, 
to  the  insect ;  and  the  rapid  growth  of  the  plant,  from  its  stimulating  effect?, 
defies  their  attacks.  The  vegetation  of  the  seed  may  be  accelerated  by 
steeping  it  in  water  for  twenty-four  hours ;  and  the  surest  way  to  obtain  a 
strong  crop  is  to  sow  seed  of  the  same  age,  otherwise  the  plants  do  not  come 

*  I  apprehend  this  thick  sowing  would  produce  a  very  weak  plant. 
+  Journal  of  Royal  Agricultural  Society,  vol.  i.  p.  452. 
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up  simultaneously,  and  the  fly  will  attack  and  destroy  the  crop  in  detail;  for 
it  is  ascertained  that  young  seed  vegetates  quicker  than  old,  this  year's  seed 
will  therefore  have  the  start  of  two  or  three  years'  old  by  as  many  weeks. 

Mr.  Linton  also  adds,  that  he  has  found  more  benefit  from  the  manure  he 
describes  in  the  succeeding  crops  of  clover-seeds,  than  from  3  or  4  chaldrons 
of  lime  to  the  acre.  With  regard  to  the  use  of  lime,  a  great  deal  must 
depend  upon  the  soil  on  which  it  is  used,  which  may  account  for  the  conflict- 
ing opinions  respecting  its  effects  in  protecting  the  turnips  against  the  fly. 
From  6  to  8  bushels  of  quicklime  per  acre  may  be  sown  over  the  young 
plants  successfully  in  dry  weather ;  but  it  must  be  repeated  after  rain  or 
dew ;  and  this,  as  well  as  soot,  requires  to  be  regularly  and  evenly  dusted 
over  the  plants.  Mr.  Birk  says  that  he  used  slaked  lime  with  perfect  suc- 
ceas ;  and,  although  profusely,  it  did  not  at  all  injure  the  plants.  It  should  be 
slaked  at  the  time  of  use,  and  ought  to  be  spread  in  the  very  hot  state,  when 
it  burns  the  fly.  Some  danger  to  the  plant  seems  to  attend  this  process, 
arising  from  the  heat  generated  by  the  lime—  at  least  so  I  presume ;  but  some 
little  explanation  is  required  in  these  statements  to  distinguish  clearly  between 
slaked  and  quick  or  unslaked  lime.  Very  diflferent  were  the  results  from 
Mr.  Le  Keux's  experiments.  Forty  bushels  of  lime  per  acre  were  spread,  he 
says,  immediately  before  the  seeds  were  sown,  and  did  no  good ;  and  when 
the  plants  came  up,  and  the  fly  was  observed  attacking  them,  lime-dust  was 
thrown  over  them,  so  that  many  of  the  plants  were  quite  white  with  a  coat 
of  it ;  after  which  as  many  flies  were  found  upon  those  as  upon  any  that 
were  free,  and  they  were  eventually  devoured.  This  is  again  quite  at  vari- 
ance with  the  opinion,  that  repeated  dustings  of  ashes  and  soot,  when  the 
plants  are  wet  with  dew,  will  keep  oflT  the  fly,  and  prevent  their  feeding.^ 
In  another  place  he  states,  that  the  upper  part  of  a  field  in  a  sheltered 
situation,  with  a  south  aspect,  which  had  been  sown  with  barley,  was  well 
dressed  with  lime,  and  sown  early  in  May  with  whitestone  turnips,  which 
were  destroyed  as  soon  as  they  appeared  above  ground ;  the  land  was  sown 
again,  and  harrowed,  the  surface  being  thickly  strewed  over  with  wood- 
ashes;  the  plants  were,  however,  devoured  as  rapidly  as  before. 

The  growth  of  the  turnips  being  stunted  by  too  frequent  repetitions,  they 
become  fingery  on  light  sandy  soils,  and  are  then  more  likely  to  fall  a 
sacrifice  to  the  fly.  A  good  coat  of  clay  or  chalk  has  the  eflfect  in  Norfolk 
and  Suffolk  of  invigorating  the  land,  and  giving  it  the  power  of  again  pro- 
ducing good  crops  once  in  four  years.  The  culture  of  mangel-wurzel  is  well 
deserving  the  attention  of  the  farmer,  when  the  land  gets  tired  of  turnips ; 

*  It  is  contrary,  also,  to  my  own  experience ;  for  a  plot  nearly  eaten  off  by  them,  recovered  on 
being  well  dusted  with  lime. 
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and  it  has  the  additional  recommendation  of  not  encouraging  the  increase  of 
the  turnip-beetles.  As  it  is  quite  certain,  I  should  say,  that  the  beetles  are 
attracted  by  scent,  it  appears  to  me  likely  that,  if  a  field  of  tm-nips  were 
planted  round  with  a  belt  of  mangel-wurzel,  the  turnips  might  escape  their 
attacks,  if  not  entirely,  to  a  very  considerable  extent ;  especially  when  the 
insects  are  believed  to  come  from  a  distance ;  for  at  the  early  stage  of  the 
plants  a  few  hours  of  respite  may  be  of  vital  importance.  The  Swedish 
turnip,  or  Ruta-baga,  whether  it  be  a  hybrid  produced  by  the  turnip  and 
cabbage,  or  a  distinct  species,  has  not  the  strong  scent  at  an  advanced  period 
which  is  so  perceptible  in  the  English  turnip  when  in  rough  leaf ;  and  if 
there  be  as  marked  a  difference  of  smell  in  the  seed-leaves,  it  would  give  the 
former  a  decided  advantage  in  exposed  situations,  where  the  beetles  are 
attracted  from  distant  localities :  being  sown  in  May  or  June,  however,  is, 
I  conceive,  not  a  recommendation,  as  I  believe  that  to  be  a  period  of  the 
year  when  the  first  principal  brood  is  generally  at  its  maximum,  as  the 
second  is  in  August  or  September ;  but  the  temperature  of  the  seasons  may 
in  this  respect  make  a  variation  of  a  fortnight  or  three  weeks  on  either  side 
of  the  average :  however  this  may  be,  it  is  admitted  on  all  sides  that  the 
beetle  is  weakest  in  July. 

I  fear,  on  the  other  hand,  that  no  early  sowing  can  insure  the  turnip-crop ; 
for  as  the  beetles  hj'bernate,  the  same  warmth  and  sunshine  that  make  the 
seed  vegetate  will  bring  the  swarms  of  beetles  from  their  retreats ;  and  it  is 
worth  considering  whether  by  early  sowing  we  do  not  entice  a  hungry  horde 
from  their  winter-quarters,  or  from  the  banks  and  meadows  where  they  are 
at  first  supported;  whereas  by  not  sowing  until  midsummer,  the  beetles  may 
in  the  meanwhile  be  starved  and  drawn  off  to  more  favourable  localities,  or 
have  fallen  a  sacrifice  to  small  birds,  and  the  casualties  of  the  wet  and  cold 
of  our  spring.  Such  seasons  we  know  do  not  agree  with  the  beetles;  and  I 
have  observed  that  when  the  dew  is  upon  the  turnips  in  the  autumn,  they 
keep  under  the  leaves,  and  appear  to  be  asleep ;  and  windy  weather  has  a 
similar  effect  in  rendering  them  quiescent.  The  crops  being  attacked  and 
destroyed  in  the  autumn,  does  not  altogether  militate  against  good  success 
at  midsummer,  especially  in  forward  seasons.  Similar  objections  to  the 
above  may  be  urged  against  sowing  the  white  turnips  with  the  Swedes;  for 
if  the  quantity  of  beetles  be  small,  the  Swedes  may  be  preserved  in  conse- 
quence of  the  English  turnip  being  their  favourite  food ;  but,  on  the  other 
liand,  multitudes  may  sometimes  be  thus  atti  acted  from  a  distance,  which 
would  not  otherwise,  it  may  be  presumed,  have  detected  the  Swedes,  from 
their  scent  being  less  perceptible. 

It  is  twenty  years  since  I  intimated  that  "some  benefit  might  be  de- 
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rived  from  destroying  those  cruciferous  plants,  Erysimum  alliaria  and 
Cardamine  pratensis*  to  which  these  Alticce  are  so  strongly  attached,  for 
they  grow  in  abundance  in  every  hedge  and  meadow;  they  appear  long 
before  the  turnips  come  up,  and  attract  and  give  support  to  the  parents  of 
the  future  swarms  that  are  to  sweep  away  the  crops  of  the  farmer."  t  As 
these  plants  often  flower  at  the  beginning  of  April,  and  produce  their  leaves 
at  a  much  earlier  period,  it  is  almost  certain  that  they  nurse  the  fly,  and  are 
its  great  resources  for  food  and  nourishment  in  the  earliest  days  of  spring ; 
but  how  to  eradicate  the  Gardam^ine  is  for  future  consideration.  I  The 
hedge-mustard,  and  other  cruciferous  plants  on  banks  and  road-sides,  are 
quite  under  our  control ;  and  it  is  a  duty  which  we  owe  to  our  neighbour  as 
well  as  to  ourselves,  to  keep  our  fields  and  hedges  clear  of  charlock  and  every 
allied  weed  of  that  family,  all  of  which  harbour  the  turnip-beetle. 

Before  dismissing  this  portion  of  the  subject,  two  or  three  remarks  will 
be  useful.  It  is  certain  that  manure  gives  strength  to  the  turnip  plant,  but 
it  is  doubtful  if  it  will  destroy  the  beetles.  Hoeing  and  rolling  may  harass 
and  kill  many  of  them ;  and  as  this  process  promotes  the  more  rapid  growth 
of  the  plants,  it  must  be  attended  with  no  slight  advantages.  I  expect  also 
that  if  it  were  performed  in  damp  days,  or  after  heavy  dews,  the  benefit 
would  be  increased;  for  if  the  beetles  leap  in  moist  weather,  they  often  fall 
upon  their  backs,  where  they  stick,  and,  after  being  exhausted,  become  tor- 
pid and  apparently  dead,  if  the  air  be  cold ;  but  they  reanimate  as  they  are 
dried  by  the  sun.  In  cold  and  wet  weather  it  might  not  prove  less  efficient ; 
for  multitudes  of  the  flies  are  then  sheltered  under  and  about  the  clods, 
which  being  broken  down,  the  insects  must  perish  by  the  pressure ;  and  if 
there  were  any  chrysalides  in  the  earth,  they  would  in  all  probability  suffer 
the  same  fate. 

There  are  many  who  consider  that  turnips  should  be  sown  immediately 
after  ploughing,  and  that  much  of  the  success  attending  a  crop  depends  upon 
the  diligence  employed  in  getting  in  the  manure  and  seed;  whilst  some 
maintain  that  the  land  should  lie  undisturbed  for  a  fortnight  before  sowing. 
Such  conflicting  opinions,  as  far  as  the  fly  is  concerned,  may  often  be  recon- 
ciled by  the  difference  of  the  seasons  when  the  observations  were  made.? 
We  know  that  turnips  must  not  be  sown  in  too  dry  nor  too  wet  a  state  of 

*  Curtis's  British  Entomologij,  Plates  509  and  179,  called  sauce-alone,  or  hedge-mustard,  and  com- 
mon ladies'-smock. 

t  Ibid.,  fol.  630. 

+  As  this  plant  luxuriates  in  moist  pastures,  draining,  probably,  would  eradicate  it. 

§  The  perusal  of  the  Report  in  the  Transactions  of  the  Doncaster  Agricultural  Society  is  strongly- 
recommended;  and  in  their  "Analysis  of  the  Returns,"  the  date  of  eveiy  year  is  alone  wanting  to 
make  it  invaluable. 
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the  soil,  yet  this  is  precisely  the  state  most  fitted  for  the  production  of  the 
fly ;  for  it  is  well  ascertained  that  a  moderate  degree  of  moisture  is  necessary 
to  bring  forth  or  to  hatch  almost  all  insects,  and  if  this  be  accompanied  by  a 
mild  air,  it  is  the  better  suited  to  them;  it  is  therefore  reasonable  to  expect 
that  after  a  fine  early  spring  the  turnip-beetles  will  be  found  most  abundant. 

From  the  dislike  the  fly  has  to  repeated  wet,  I  have  always  thought  that 
watering  the  turnips  would  be  highly  useful ;  and  this  opinion  is  supported 
by  Mr.  Bayldon,  who  recommends  them  to  be  watered  every  other  day, 
four,  five,  and  six  times,  if  necessary.*  Irrigating  the  land  would  not  have 
so  good  an  efiect,  I  think,  as  watering,  because  the  beetles  would  only  be 
floated  ofi"  the  leaves,  if  they  were  detached  at  all ;  and  if  they  were  left  thus 
for  two  or  three  days,  there  would  be  a  great  chance  of  their  recovering 
when  the  plants  were  left  dry,  whereas  by  the  watering  they  would  be  forci- 
bly brushed  ofi",  and  get  set  fast  in  the  earth  and  die.  The  benefit  would  be 
most  felt,  I  conceive,  on  heavy  lands,  with  regard  to  the  annihilation  of  the 
beetles;  but  it  would  everywhere  have  the  advantage  of  destroying  the 
chrysalis,  by  stopping  up  the  pores  of  the  soil,  and  so  preventing  the  exit  of 
the  fly. 

Nitrate  of  soda  has  been  tried  in  two  instances  on  crops  of  Swedish  tur- 
nips with  very  beneficial  effects;  and  it  probably  assists,  from  its  peculiar 
qualities,  in  checking  the  increase  of  the  beetles.  The  nitrate  was  sown  two 
or  three  days  after  the  seed ;  and  it  may  be  used  on  all  soils  excepting  on 
chalk.  It  should  be  sown  broadcast,  mixed  with  wood-ashes,  which  enable 
the  sower  to  spread  it  more  regularly. 

We  now  come  to  what  may  be  termed  direct  remedies. 

The  Paul-net,  as  it  is  called,  after  its  inventor,  although  it  has  been  con- 
sidered as  a  toy,  yet  I  am  of  ojiinion  might  be  usefully  employed;  for  I  have 
seen  a  quart  bottle  filled  with  the  little  turnip-beetles  that  were  all  caught 
with  this  net.  If  I  remember  correctly,  Mr.  Paul's  plan  was  to  sow  a  small 
spot  with  white  turnips  early,  as  a  decoy,  and  over  that  space  to  draw  his 
net.t  It  always  struck  me  that  vast  quantities  made  their  escape  by  skip- 
ping out  of  the  net,  which  was  its  greatest  defect;  but  this  might  be  reme- 
died by  placing  some  sawdust  at  the  extremity  of  the  bag,  mixed  with  lumps 
of  common  ammonia,  or  sprinkled  with  spirits  of  turpentine,  which  perhaps 
would  be  better ;  but  either  of  these  would  kill  a  great  many,  and  stupify 

*  How  is  this  to  be  done  ?  In  a  garden  it  might  probably  have  a  good  effect — but  on  a  score  of 
acres?  If,  indeed,  a  water-cart  filled  with  brine  could  be  conveniently  once  run  over  a  field,  it  might, 
as  there  stated,  prove  a  partial  remed}',  and  it  certainly  is  worth  trying;  for  even  should  it  not  be 
effectual  on  that  point,  it  would,  no  doubt,  prove  beneficial  to  the  growth  of  the  crop. — F.  Burke. 

+  A  very  good  representation  of  this  net  will  be  seen  in  Kiiby  and  Spence's  Introduction  to  Ento- 
mology, Plate  XXIV.  fig.  3. 
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the  remainder,  until  tlie  contents  of  the  net  were  subjected  to  sufficient  heat 
to  deprive  them  of  life.  This  process  is  no  doubt  troublesome,  and  requires 
to  be  repeated ;  and  unless,  perhaps,  some  alterations  were  made,  it  would 
not  answer  on  an  extensive  scale.  This,  however,  is  no  fatal  objection  to  the 
principle. 

A  board  newly  painted  or  tarred,  and  drawn  over  the  turnips,  will  catch 
multitudes  of  the  beetles;  for  on  being  disturbed  they  leap  against  it,  and 
cannot  release  themselves.  I  should  recommend  white  paint;  and  the 
brighter  it  is  the  better,  as  all  insects  are  attracted  by  light  colours.  Nei- 
ther wet  nor  windy  weather  would  be  suited  to  these  operations,  for  it  is 
ascertained  that  the  beetles  are  at  such  seasons  disinclined  to  move ;  neither 
would  mid-day  in  fine  weather  do,  as  they  are  then  active,  and  fly  well ;  for 
it  is  a  well-known  fact,  corroborated  also  by  the  flight  of  swallows,  that  in 
hot  days  and  sunshine  insects  fly  high,  whilst  in  damp  weather  they  keep 
upon  or  near  the  gi-ound. 

Fumigation  by  burning  stubble,  weeds,  fee,  to  windward  of  the  field,  so 
that  the  smoke  drives  along  the  ground,  has  proved  effectual ;  but  I  should 
prefer  burning  to  leeward  as  a  preventive,  for  as  the  beetles  are  attracted  by 
the  scent  of  the  turnips,  and  fly  towards  the  wind,  they  would  be  bafiled  by 
such  a  manoeuvre. 

Watering  the  plants  with  brine  suflSciently  strong  to  aftect  the  insects, 
but  not  strong  enough  to  injure  the  young  plants,  would,  I  expect,  prove  a 
most  successful  remedy ;  and  when  in  rough  leaf  it  would  also  kill  the  larvse, 
and  even  destroy  the  eggs  that  were  exposed  to  its  influence. 

In  Hanover  fields  of  white  turnips  have  been  preserved  from  the  fly  by 
thickly  sprinkling  the  dust  of  chalky  roads  on  the  young  plants  at  night, 
when  a  heavy  dew  is  falling,  until  they  appeared  covered  with  the  powder. 
The  fly,  it  is  said,  will  at  once  disappear,  especially  if  the  next  day  be  a 
bright  sunshine,  and  the  dust  is  dried  upon  the  leaves,  which  prevents  their 
little  teeth  from  gnawing  the  leaf,  or  disgusts  them  in  some  other  way,  and 
they  depart  to  more  agreeable  quarters.  If  the  sprinkling  be  immediately 
succeeded  by  heavy  rains,  so  that  the  dust  is  washed  off",  the  operation  must 
be  repeated. 

We  learn  that  "Mr.  Dickson  has  perfectly  succeeded  in  saving  his  crop  by 
a.  very  simple  dressing.  He  took  some  road-dust,  some  soot,  and  a  little 
guano,  and  mixing  these  together,  sowed  them  along  the  rows  in  the  middle 
of  the  day.  In  a  short  time  he  found  that  the  crowds  of  flies  had  altogether 
disappeared.  Mr.  Fisher  Hobbs  has  long  used  a  mixture  of  a  similar  sort, 
only  he  employs  a  little  sulphur  instead  of  guano,  and  thinks  it  better  to 
apply  it  in  the  night  season,  when  dew  has  fallen,  than  in  the  day-time." 
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Several  other  means  are  suggested  by  M.  Wundram,  which  have  proved 
to  be  useless  in  this  country;  and  his  reasoning  induces  a  belief  that  he  is 
not  well  acquainted  with  the  habits  of  the  turnip-fly.  An  infusion  of  worm- 
wood sprinkled  over  the  young  plants  and  seed-beds  will,  he  says,  secure 
them  from  the  attacks  of  the  flies,  as  they  dislike  the  bitterness  thus  con- 
veyed. 

Drawing  boughs  of  the  elder  over  the  field  is  supposed  to  annoy  the 
beetles,  and  drive  them  away;  and  the  leaves  of  the  alder,  when  fresh 
gathered,  being  covered  with  a  glutinous  liquor,  and  those  of  the  lime,  &c., 
when  the  honey-dew  is  upon  them,  are  recommended  to  be  strewed  in  gar- 
dens for  the  purpose  of  catching  the  turnip-beetles. 

I  confess  that  I  have  no  faith  in  the  plants  being  rendered  obnoxious  to 
the  fly  from  steeping  tlie  seeds  in  oil,  brine,  brimstone,  or  milk,  as  practised 
by  many.  Such  immersions  may  render  the  plants  stronger,  or  cause  more 
of  the  seeds  to  vegetate,  which  will  at  once  account  for  the  success  that  is 
said  to  be  derived  from  this  process.  If,  indeed,  the  eggs  of  the  insect  were 
laid  upon  the  seed,  the  oil  and  brine  would  be  most  efficacious;  but  that 
notion  is  exploded. 

Mr.  Le  Keux  says  that  washing  over  the  plants  with  sulphate  of  potash 
had  no  effect;  and  he  very  justly  observes,  that  if  the  upper  surface  of  the 
leaf  could  be  poisoned,  the  beetles  might  feed  upon  the  under  side  with  impu- 
nity. Powdered  sulphur,  strewed  yV^h  of  an  inch  thick,  did  not  deter  the 
flies  from  attacking  the  plants,  but  it  improved  their  appearance.  Snuff*, 
asafoetida,  a  powder  called  anti-tinea,  for  preserving  furs,  proved  equally 
powerless.  They  did  retire  from  smelling-salts  (carbonate  of  ammonia),  and 
died  immediately  on  being  exposed  to  the  effluvia  from  it ;  but  a  small  bit 
placed  an  inch  from  the  plant  would  destroy  it  also.  This,  or  something 
that  would  overpower  the  scent  of  the  turnips,  might  perhaps  be  advan- 
tageously employed  in  driving  away  or  deceiving  the  fly.  One  oz.  of  tar,  ] 
oz.  of  olive  oil,  and  2  oz.  of  strong  caustic  potash,  well  mixed  together,  and 
shaken  up  with  the  requisite  quantity  of  water,  were  next  poured,  the  fourth 
day  after  sowing,  over  a  patch  on  a  hill  swarming  with  the  fly,  at  the  end 
of  August.  Not  many  of  the  seeds  came  up,  but  the  few  plants  from  them 
were  of  a  healthy  colour,  and  acquired  the  rough  leaf;  a  few  only  on  the 
windward  side  being  punctured ;  but  several  days'  rain  occurred  at  the  most 
critical  time,  which  might  be  their  best  protection. 

Such  are  the  remedies  proposed ;  but  I  fear  it  is  not  by  the  experiments 
of  a  few  philosophic  men  that  we  can  hope  to  discover  any  positive  antidote 
to  so  great  an  evil.  We  want  correct  data  from  every  sort  of  soil  under  the 
various  influences  of  climate  and  effects  of  cultivation,  before  we  can  fairly 
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grasp  the  subject.  Until  we  became  acquainted  with  the  economy  of  the 
beetle  we  were  groping  in  the  dark.  That  important  discovery  has  brought 
us  a  few  steps  towards  the  light;  and  those  who  wish  to  follow  in  the  path 
of  truth  should  try  and  examine  Mr.  Le  Keux's  experiments,  which  it  is 
easy  to  do,  by  filling  a  garden-pot  with  earth,  carefully  sifted  to  take  out  all 
worms,  centipedes,  or  other  living  animals,  which  might  destroy  the  chrysa- 
lides. When  this  is  done,  plant  in  it  a  small  turnip,  in  rough  leaf,  having 
a  fine  wire-gauze  guard,  large  enough  to  inclose  the  plant,  and  fitting  just  in- 
side the  top  of  the  pot.  One  or  more  pairs  of  the  beetles  must  be  placed,  with 
a  fresh  turnip  leaf,  in  a  large-mouthed  transparent  bottle,  then  tie  over  the 
end  a  piece  of  muslin,  to  prevent  the  escape  of  the  insects ;  for  if  the  cork  or 
stopper  be  put  in,  the  bottle  will  become  wet  inside,  which  will  prevent  the 
females  from  laying  any  eggs.  I  imagine  they  will  not  adhere  to  the  damp 
leaf  The  leaf  may  be  examined  daily  through  a  magnifying  glass,  and  as 
soon  as  any  eggs  are  discovered  they  may  be  placed  in  the  pot  where  the 
turnip  is  growing,  that  the  little  maggots  may  be  able  to  get  at  the  living 
leaves  as  soon  as  they  hatch.  The  progress  of  the  insect  may  thus  be  traced 
through  its  different  stages;  and  it  will  only  be  necessary  to  place  the  gar- 
den-pot in  a  saucer,  into  which  water  should  be  daily  poured,  if  necessary,  to 
nourish  and  refresh  the  plant. 

Let  us  not  forget  that  amongst  our  best  friends  are  the  small  birds ;  a 
great  number  of  which,  such  as  the  gray  and  yellow  wagtails,  no  doubt  des- 
troy incredible  numbers  of  these  insects  in  their  various  stages.  Their  nests 
ought  to  be  protected,  and  the  birds  themselves  defended  from  persecution. 

There  is  another  species  of  Altica,  whose  habits  are  similar  to  those  of 
Altica  nemoruon,  which  materially  assists  in  injuring  the  turnip  crops. 
The  habits  of  the  brassy  or  tooth-legged  turnip  beetle  are  not  known,  but 
may    be    expected    to    resemble  >fo.  2. 

those  of  the  striped  turnip-fly. 
I  will  now  describe  this  insect, 
the  Altica  concinna,  which  is 
the  same  as  the  Altica  dentipes 
of  foreign  authors  (No.  2,  fig.  1, 
male;  fig.  2,  magnified;  and  Plate 
A,  fig.  9). 

It  is  more  oval,  convex,  and 
shining  than  Altica  nemorum,  of 

a  greenish-black  colour,  more  or  less  tinged  with  a  brassy  or  copper  hue.  The 
horns  are  only  half  as  long  as  the  body,  and  thickest  towards  the  extremity, 
of  a  pitchy  colour,  with  a  few  rust-coloured  joints  next  the  head:  the  trunk 
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or  thorax  is  thickly  but  very  finely  punctured :  the  wing-cases  are  scarcely 
twice  as  broad  as  the  trunk,  but  three  times  as  long,  having  ten  lines  of 
strongly-impressed  dots  down  each.  The  wings  are  ample;  the  legs  are 
black,  the  shanks  or  tibiae  are  bright  rust-colour  at  the  base ;  the  hinder 
thighs  are  very  stout  (No.  2,  fig.  3;  and  Plate  A,  fig.  10,  m);  the  interme- 
diate and  hinder  shanks  are  armed  outside  with  a  short  acute  tooth,  below 
the  middle,"^  and  fringed  with  hairs  and  toothed  with  spines  (fig.  n) ;  the 
feet  are  dusky,  with  four  joints  (fig.  o),  similar  to  those  of  A.  nemorum. 
Length  from  |  to  1  line. 

It  infests  hop  gardens,  and  also  inhabits  hedges,  nettles,  grass  and  tur- 
nip fields ;  and  is  abundant  throughout  England  and  the  south  of  Scotland 
in  the  spring  and  summer. 

There  are  likewise  two  other  little  beetles  of  the  same  genus,  far  from 
uncommon  upon  the  turnips.  The  one  named  Altica  consobrina  is  elliptical, 
depressed  and  black,  but  dark  blue  and  punctured  above  (No.  2,  fig.  4,  the 
male;  fig.  5,  the  same  magnified);  the  horns  are  tolerably  long,  with  the 
fourth  and  fifth  joints  thickened  in  the  male;  it  has  ample  wings  beneath 
the  wing  cases;  the  hinder  thighs  are  stout,  and  formed  for  leaping.  This 
little  beetle  assists  in  the  destruction  of  the  turnip,  it  is  believed,  by  eating 
the  leaves.  The  other,  named  Altica  ohscurella,  is  very  similar  to  A.  con- 
sobrina, but  it  is  generally  larger,  of  a  brighter  blue  above,  and  the  second 
and  third  joints  of  the  horns  are  bright  ochreous  in  the  female  (No.  2,  fig.  6 ; 
7;  magnified) ;  the  hinder  shanks  are  simple  (fig.  8,  a  hind-leg).  This  species 
is  sometimes  more  abundant  in  gardens  than  A.  nemorum. 

In  the  investigation  of  this  subject  I  have  thought  it  necessary  to  con- 
sider every  bearing  that  connects  the  beetle  or  fly  with  the  turnip-crop,  that 
neither  its  habits  nor  any  circumstance  afifecting  its  economy  might  be  over- 
looked ;  but  in  treating  of  the  other  insects  I  shall  not  have  such  a  variety 
of  materials  to  digest,  which  will  allow  me  to  render  their  history  more  con- 
cise. I  am  now  induced  to  recapitulate  the  leading  features  contained  in  the 
foregoing  account,  that  they  may  be  brought  at  one  view  before  the  reader. 

There  are  at  least  two  species  of  turnip-flies  or  beetles,  the  striked  and 
the  brassy. 

The  transformations  of  the  latter  are  not  known. 

The  eggs  of  the  former  are  laid  upon  the  under  side  of  the  rough  leaf,  from 
April  to  September :  they  hatch  in  ten,  and  even  in  seven  days,  I  believe. 

The  maggots  live  between  the  two  skins  or  cuticles  of  the  rough  leaf,  and 
arrive  at  maturity  in  six  days. 

*  From  this  circumstance  it  has  been  recently  named  Ckcetocnemu  concinnu. 


INSECTS   AFFECTING  TURNIP   CROP.  35 

The  chrysalu  is  buried  just  beneath  the  surface  of  the  earth,  where  it 
remains  about  a  fortnight. 

The  beetles  live  through  the  winter  in  a  torpid  state,  and  revive  in  the 
spring,  when  they  destroy  the  two  first  leaves,  called  the  cotyledons,  or  seed 
leaves. 

There  are  five  or  six  broods  in  a  season. 

These  insects  are  most  to  be  feared  in  fine  seasons. 

Heavy  rains,  cold  springs,  and  long  droughts,  destroy  them. 

Their  scent  is  very  perfect:  the  beetles  fly  against  the  wind,  and  are 
attracted  from  a  distance. 

To  extirpate  them  during  the  first  three  stages  is  apparently  most 
difficult. 

The  beetles  are  sheltered  in  hedges,  banks,  under  bark  of  trees,  &c. 

Their  parasites  have  not  yet  been  discovered. 

First  appearance  of  the  beetles  to  be  punctually  observed,  as  affording 
the  best  chance  in  applying  remedies. 

Manure  to  render  soil  obnoxious  to  the  insects  scarcely  to  be  expected. 

Rapid  groivth  of  the  plant  the  best  security. 

To  secure  which  so2v  plenty  of  seed,  and  of  the  same  age. 

Burning  beneficial,  by  destroying  the  chrysalides. 

Sheep-folding  must  destroy  the  insects  in  every  state. 

Deep -ploughing  excellent  when  the  chrysalides  are  in  the  soil. 

Drilling  far  superior  to  broad  cast,  and  believed  in  Scotland  to  keep 
away  the  beetles. 

Dangerous  to  sow  on  a  stubble-crop;  and  long  raw  manure  harbours  the 
beetles. 

Lime  and  soot,  the  benefit  derived  from  them  in  this  way  very  doubtful. 

Mangel-wurzel  not  favourable  to  the  beetles ;  and  Sivedes  probably  less 
attractive  than  white  turnips. 

Mixing  white  turnips  with  Swedes  not  desirable,  as  the  beetles  may  be 
attracted  by  the  strong  scent  of  the  former. 

Early  sowing  attended  with  disadvantages. 

Destroy  charlock,  and  all  cruciferous  weeds  in  fields  and  hedges,  as  they 
afibrd  support  to  the  beetles  before  the  turnips  come  up. 

Hoeing  and  rolling  harass  and  destroy  the  beetles. 

Watering  the  crops,  especially  with  weak  brine,  beneficial. 

Paul  net  and  ^painted  boards  useful  in  destroying  the  beetles. 

Fumigation,  by  burning  stubble,  &;c.,  will  keep  off"  the  beetles. 

There  are  many  other  remedies  proposed,  some  of  which  it  might  be  well 
worth  trying ;  and  if  we  be  defeated  in  our  endeavours  to  vanquish  this  in- 
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sect  enemy,  we  must  take  the  field  again  with  fresh  vigour  until  our  efforts 
are  crowned  with  success,  and  neither  despair  from  disappointments  nor  rest 
in  listless  secm^ity  from  the  apparent  inertness  of  our  foes.  If  we  look  back 
for  one  instant  to  experience,  we  shall  find  that  after  violent  attacks  of  dis- 
ease in  the  animal,  or  of  blights  in  the  vegetable  kingdoms,  they  are  gener- 
ally succeeded  by  a  respite  of  many  years,  which  throws  us  so  much  off"  our 
guard,  that  when  they  return  we  are  not  prepared  with  any  proper  reme- 
dies, and  not  unfrequently  they  are  altogether  forgotten;  thus,  after  a 
lengthened  interval  of  tranquillity,  when  we  think  the  hordes  of  hostile 
insects  have  departed  for  ever,  they  suddenly  make  their  appearance,  and 
take  us  by  surprise  and  at  advantage.  The  intelligent  farmer  must  there- 
fore be  up  and  stirring,  to  detect  the  first  breath  of  infection,  and  be  instantly 
prepared  with  his  remedy. 

Explanation  of  Plate  A. 

Fig.  1.  The  egg  of  the  striped  turnip-beetle  or  fly,  Altica  nemorum. 

Fig.  2.  The  larva  or  caterpillar. 

Fig.  3.  The  pupa  or  chrysalis. 

Fig.  4.  The  beetle  or  fly  represented  walking. 

Fig.  5.  The  same  flying. 

Fig.  6.  A  turnip-leaf: 

a,  The  burrows  formed  by  the  caterpillars. 

b,  A  male  beetle  feeding,  of  its  natural  size. 

c,  A  female  beetle  at  rest. 

d,  Holes  recently  eaten  by  the  beetles. 
Fig.  7.   Six  organs  of  the  mouth  : 

e,  The  labrum  or  upper-lip. 

/,  The  two-toothed  mandibles.    . 
g,  The  two  maxillfe  or  jaws. 
h,  Their  palpi  or  feelers. 
i,  The  men  turn  or  chin. 
k,  The  labium  or  under-lip. 
I,  The  labial  palpi  or  feeler.s. 
Fig.  8.  A  hind-leg  : 

m,   The  thigh. 
71,  The  tibia  or  shank. 
0,  The  tarsus  or  foot. 
Fig.  9.    Altica   concinna,   the  brassy  or  tooth-legged  turnip-beetle:    the  smaller 

figure  shows  the  natural  size. 
Fig.  10.  A  hind-leg  of  the  same: 
m,  The  thigh. 

n,  The  tibia  or  shank,  with  the  tooth  and  spines. 
0,  The  tarsus  or  foot. 
All  the  figures  are  highly  magnified,    exceptmg  those  upon  the   leaf,   and  they  are  all  drawn 
from  nature;  but  Nos.  1,  2,  and  3  were  furnished  by  a  friend;  their  natural  sizes  are  given  beneath 
each  object,  and  marked  with  an  * ;  the  line  and  crossed  lines  also  added  to  figures  4  and  5,  give  the 
length  and  breadth  of  the  living  insects. 
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CHAPTER   II. 


THE  NATURAL  HISTORY  AND  ECONOMY  OF  THE  TURNIP  SAW-FLY,  AND  ITS 
BLACK  CATERPILLAR,  CALLED  THE  BLACK  PALMER,  BLACK  CANKER,  BLACK 
JACK,   BLACK   SLUG,    AND    NIGGER   OR   NEGRO. 

In  studying  the  economy  of  insects,  the  striking  irregularity  in  their  appear- 
ance is  not  one  of  the  least  curious  and  remarkable  facts  that  presents  itself. 
We  know  from  observation  that  what  has  up  to  a  certain  period  been  an 
unnoticed  or  unknown  species  of  insect  suddenly  becomes  abundant,  and 
then  disappears  as  unexpectedly.*  This  will  render  it  necessary  to  give  the 
history  and  details  of  all  such  as  have  at  any  period  proved  injurious  to  the 
crops  of  Great  Britain.  It  is  deeply  to  be  regretted  that  so  little  notice  has 
been  taken  of  these  events  in  standard  works ;  even  the  few  data  which  we 
obtain  from  such  sources  are  so  vague,  that  it  is  frequently  impossible  to 
identify  the  insects  alluded  to ;  t  and  yet  such  data  are  probably  as  essential 
to  the  understanding  of  the  eccentric  succession  of  these  phenomena,  as 
astronomical  observations  are  to  explain  the  beautiful  revolutions  of  the 
planetary  system. 

The  unaccountable  presence  of  the  turnip  saw-fly,  and  especially  of  its 
black  caterpillar,  producing  marvellous  conjectures  in  the  country,  first  led 
me  to  entertain  a  hope  that  the  knowledge  and  services  of  men  of  science 
might  do  much  towards  smoothing  the  way  to  a  correct  knowledge  of  the 
natural  history  of  insects  injurious  to  the  farmer.  It  is  to  be  hoped  that  the 
veil  of  superstition  has  long  since  departed  with  our  ancestors ;  but  it  is  still 
necessary  to  dissipate  the  clouds  of  error  which  obscure  the  beauty  of  truth : 
this  is  the  pleasing  province  of  the  naturalist,  especially  of  the  entomologist; 
and  the  natural  history  of  the  black  caterpillar  being  perfectly  understood, 

"  Innumerable  instances  might  be  adduced,  but  one  will  be  suflBcient: — Allantus  jlavipes,  an  insect 
of  the  same  natural  family  as  the  subject  of  this  memoir,  which  did  not  exist,  I  believe,  in  a  single 
English  cabinet  previous  to  1838,  all  at  once  became  abundant  in  Battersea  Fields,  and  the  following 
year  at  Hampstead,  feeding  upon  the  common  and  white  mustards,  and  it  is  now  quite  lost  sight  of 
again. — Curtis's  British  Entomology,  Plate  and  fol.  764. 

t  In  various  accounts  of  the  wireworm,  totally  different  animals  have  been  confounded  under  that 
appellation. 


38  FARM  INSECTS. 

its  progress  can  be  traced  from  the  egg  to  the  fly  so  circumstantially,  that 
the  most  sceptical  need  no  longer  remain  in  doubt  respecting  its  economy. 
It  may  be  admitted  that  the  sudden  and  unexpected  appearance  of  such 
multitudes  of  caterpillars  might  lead  to  the  idea  that  they  had  fallen  from 
the  clouds ;  but  when  it  is  well  ascertained  that  every  caterpillar  must  have 
been  produced  from  a  minute  egg,  which  egg  must  have  been  laid  by  a 
parent  fly,  it  is  not  possible  to  reconcile  such  an  idea  with  their  habits  and 
economy;'^  especially  when  we  recollect  that  in  most  instances  the  cater- 
pillars were  at  least  half  grown  when  discovered,  which  proved  they  had 
been  living  on  something  more  substantial  than  air.  When  we  take,  how- 
ever, a  philosophic  and  more  rational  view  of  the  subject,  we  shall  see  that 
it  is  quite  possible  that  the  parent  flies  may  have  been  transported  to  our 
shores  by  winds  setting  in  from  Norway,  Holland,  or  France,  and,  after 
attacking  the  turnip-crops  on  our  coast,  spread  themselves  over  the  country, 
if  not  in  the  same  year,  in  the  following  season;  and  as  one  female  would 
lay  several  hundreds  of  eggs,  the  rapid  increase  from  myriads  would  be 
incalculable. 

Fortunately  for  the  farmer  the  visits  of  this  angel  of  darkness  "  are  few 
and  far  between,"  otherwise,  the  cultivation  of  this  invaluable  crop  would 
become  so  uncertain  as  almost  to  compel  him  to  abandon  its  culture.  We 
have  seen  by  a  former  paper  t  that  the  attacks  of  the  turnip- fly  are  suffi- 
ciently vexatious ;  but  the  effects  of  the  black  caterpillar  are  infinitely  worse, 
because  the  crop  is  destroyed  after  all  the  labour  and  expense  attending  its 
cultivation  have  been  bestowed  upon  it,  and  generally  at  a  period  so  advanced 
that  it  is  in  vain  to  attempt  to  repair  the  loss  by  diligence  or  industry.  The 
only  remedy  is  importation ;  and  it  is  stated  that,  when  the  black  caterpillars 
last  appeared,  many  ship-loads  of  turnips  were  transmitted  from  the  Conti- 
nent to  supply  the  deficiency  along  our  coasts. 

As  it  will  be  curious  and  interesting  to  take  a  retrospective  view  of  the 
records  of  various  writers  regarding  this  insect,  and  useful  in  futm*e  investi- 
gations to  watch  the  periods  of  its  appearance,  I  shall  now  proceed  chrono- 
logically with  its  history.  In  1782,  Mr.  Marshall,  whose  observations  are 
recorded  with  great  accuracy,  and  with  a  truly  philosophic  spirit,  stated  that 
in  July  of  that  year  the  turnips  at  Southrepps,  in  Norfolk,  situated  about 

*  It  seems  to  be  well  attested  that  aquatic  animals,  as  fish  and  frogs,  have  fallen  from  the  clouds 
with  rain ;  but  such  occurrences  are  very  rare  and  extremely  partial.  It  is  stated  that  fishes  fell  at 
Moradabad  (see  Transactions  of  Linnean  Society,  vol.  xvi.  p.  764),  and  frogs  fell  at  Walham-Green 
(Fulham),  on  1st  August,  1846,  during  a  tempest,  in  such  a  shower  that  they  were  taken  up  in 
shovelfuls  (see  The  Times,  August  3,  1846) ;  but  that  the  negro  caterpillar  should  always  fall  in  tur- 
nip fields  would  be  very  extraordinary. 

t  See  chap.  i.  p.  15. 
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three  miles  from  the  sea,  which  looked  remarkably  well  after  a  moist  spring 
and  fine  weather,  were  observed  to  be  covered  with  the  saw-flies  in  such 
numbers  that  they  were  like  flights  of  bees;  and  it  was  found  that  they  had 
already  traversed  the  coast,  as  the  under  sides  of  the  leaves  swarmed  with 
young  caterpillars,  so  that  in  ten  days  or  a  fortnight  the  turnip  plants  along 
the  shore  were  entirely  stripped  of  their  leaves.  Several  days  previously 
the  flies  had  been  noticed  at  Cromer,  and  Mr.  Howse  of  Overstrand  (who 
lived  near  the  beach,  and  who  was  a  man  of  good  credit)  declared,  as  well 
as  the  fishermen  at  Beckhithe,  that  they  saw  them  arrive  "  in  clouds  so  as 
to  darken  the  air ; "  that,  fatigued  with  their  flight,  they  lay  upon  the  cliffs 
2  inches  deep,  and  might  have  been  "taken  up  by  shovelfuls."^  From 
these  circumstances  Mr,  Marshall  considers  the  flies  had  come  over  from  the 
Continent;  and  fairly  calculates  that  they  might  be  transported  from  the 
southern  cape  of  Norway  to  the  coast  of  Norfolk  in  ten  hours ;  and  as  they 
can  live  five  or  six  days  without  food,  they  could  cross  from  the  most  eastern 
confines  of  Kussia,  probably,  before  they  were  exhausted.  Mr.  Marshall 
subsequently  remarked  that  the  flies  were  very  wild  the  third  week  in 
August,  which  he  attributed  to  their  being  bred  in  the  field ;  for  those  which 
he  had  captured  three  weeks  before  were  not  so  alert;  and  this  tends  to 
prove,  if  it  were  necessary,  that  they  had  visited  our  shores  from  foreign 
countries. 

If  the  insects  take  advantage  of  a  gentle  breeze  lying  ofl"  the  shore  in 
fine  warm  weather,  they  would  have  everything  in  their  favour  to  depart; 
but  as  it  often  happens  that  a  certain  condition  of  atmosphere  produces  the 
same  eflects  on  the  opposite  coast,  the  flies  would  have  the  wind  opposed  to 
them  on  their  arrival,  which  would  account  for  their  falling  into  the  sea, 
and  alighting  in  such  multitudes  on  the  clififs;  but  this  I  am  induced  to 
believe  is  agreeable  to  their  instinct,  as  flying  against  the  wind  when  on 
land  leads  them  to  the  plants  they  are  in  search  off  Mr.  Milburn,  how- 
ever, viewing  its  flights  in  the  turnip  field,  says,  J  "  it  never  flies  far ;  and 
thus  the  theory  which  would  have  them  come  from  Norway  is  exploded, 
especially  in  the  absence  of  all  evidence  of  their  existence  there. "§  Now, 
we  know  that  the  flight  of  locusts  is  generally  very  limited,  and  rather  by 
leaping,  at  the  same  time  expanding  their  wings  to  support  them ;  but  when 

*  See  Mr.  Marshall's  paper  in  the  Philosox>hical  Transactions  for  1783,  vol.  Ixxiii.,  and  an  ab- 
stract from  his  Rural  Economy  of  Norfolk,  with  a  very  excellent  preface  by  T.  S.  N.  Published  by 
J.  Fletcher,  Norwich,  1836, 

t  See  chap.  i.  p.  23. 

X  Journal  of  the  Yorkshire  Agricultural  Society,  p.  50. 

§  Athalia  spinarum  is  found  abundantly  in  France  and  Germany,  It  is  common  in  the  southern 
portions  of  Sweden,  is  an  inhabitant  of  Holstein,  and  is  met  with  everywhere  in  Lapland, 
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impelled  by  instinct,  they  can  fly  to  a  very  great  distance;  and  who  would 
think  that  the  little  quail,  avoiding  to  rise  on  the  wing  by  every  art,  had 
crossed  the  Channel  before  it  could  arrive  at  our  shores?  It  has  long  been 
ray  opinion  that  the  appearance  of  rare  insects  in  this  country  is  owing  to 
their  being  brought  over,  guided  by  instinct  and  favourable  circumstances. 
Indeed,  in  some  instances,  there  cannot  be  a  doubt  of  it;"^  and  probably  the 
stocks  of  our  innumerable  common  species  are  occasionally  augmented  by 
the  arrival  of  their  cousins-german.  The  sudden  disappearance  of  certain 
insects  is  only  a  proof  that  our  climate  is  not  suited  to  their  habits  and 
constitution  for  any  long  period.     But  to  return. 

Like  the  Cicada  septeiidecim  of  America,  the  appearance  of  the  tui'nip 
saw-fly  has  been  supposed  to  occur  about  every  seventeenth  year ;  but  this 
is  not  correct,  for  their  visits  have  been  so  irregular  that  nothing  can  be 
determined  from  the  data  before  us.  The  earliest  record  of  their  appearance 
was  in  1756.  Then  we  have  notices  of  their  being  observed  in  1760,  and 
perhaps  two  years  after,  and  again  in  1782,  1806,  1818,  1833,  1835,  1836, 
1837,  and  1838,  leaving  intervals  of  three,  twenty-one,  twenty- three,  eleven, 
fourteen,  and  one  year.  Probably  they  escaped  notice  in  183i;  and  if  such 
were  the  case,  they  were  ravaging  our  turnip  crops  for  five  or  six  successive 
years;  and  it  is  far  from  improbable  that  the  fly  may  be  found  every  year 
in  small  quantities,  and  that  the  recorded  dates  are  merely  the  periods  when 
their  ravages  called  the  attention  of  the  country  to  the  subject. 

I  believe  its  effects  were  severely  felt  in  1760;  in  1782  many  thousands 
of  acres  of  turnips  were  entirely  destroyed  in  Norfolk,  and  Mr.  Marshall 
thought  it  probable  that  two-thirds  of  the  turnip  grounds  had  to  be  ploughed 
up  and  re-sown;  and,  from  the  farmers  not  being  thoroughly  acquainted  with 
the  economy  of  the  insects,  they  allowed  those  plants  to  remain  in  the  fields 
which  had  escaped  by  being  under  the  hedges  and  trees,  by  which  means 
the  second  crop  was  not  unft-equentlj^  lost,  as  the  turnips  left  supported  the 
caterpillars  until  the  fresh  crop  came  up. 

I  do  not  find  any  account  of  the  extent  of  the  mischief  in  1806,  but  in 
1818,  which  was  a  very  dry  summer,  they  were  in  great  numbers. 

In  1833,  Mr.  Newport  says,  "  The  fly  appeared  in  very  large  flights  on 
the  turnips  at  Meon  Stoke,  Hants,  and  nearly  throughout  that  part  of  the 

*  Numbers  of  a  large  and  beautiful  moth,  called  Daphnis  Nerii,  figured  in  Curtis's  British  Ento- 
mology, Plate  626,  were  several  years  migrating  from  Africa  to  the  north  of  France,  and  at  last 
reached  England,  where  that  insect  had  probably  never  been  seen  alive  before.  Moths  unknown  as 
inhabitants  of  these  islands  have  been  caught  at  night  at  the  North  Lowestoft  lighthouse,  to  which 
common  species  ai-e  attracted  in  such  multitudes  that  the  attendant,  I  have  been  informed  by  Captain 
Chawner  and  Mr.  C.  J.  Paget,  is  obliged  to  take  a  broom  in  humid  summer  nights  and  brush  them 
off,  on  account  of  their  obscuring  the  revolving  light. 
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countiy ; "  *  possibly  they  received  some  check  at  this  time,  as  no  notice  seems 
to  have  been  taken  of  them  in  1834. 

But  1835,  which  was  an  unusually  dry  summer,  might  correctly  be 
designated  the  "  Canker-year,"  for  they  then  seemed  to  have  reached  their 
maximum.  Our  journals  and  periodicals  teemed  with  the  ravages  of  the 
black  caterpillar;  and  in  walking  through  the  turnip-fields  the  most  casual 
observer  must  have  been  struck  by  the  mere  skeletons  which  the  leaves 
often  exhibited,  the  fibres  only  remaining,  the  membrane  being  entirely  con- 
sumed. From  the  middle  of  August  to  the  20th  of  October,  at  which  time 
they  were  full  grown,  I  observed  them  feeding  on  the  leaves  of  the  turnips.f 
In  September,  in  many  districts,  the  mischief  ceased ;  and  some  farmers,  who 
sowed  for  turnips  again,  immediately  after  the  first  rains,  were  as  successful 
as  the  lateness  of  the  period  would  admit.  J  In  the  south  of  England,  the 
second  brood  liatched,  but  in  the  north  the  weather  set  in  cold,  and  no 
second  brood  came  to  maturity ;  seven-tenths,  therefore,  probably  perished.  § 
On  a  farm  at  Coomb-bottom,  near  Kingston,  in  Surrey,  the  turnip  fields 
suffered  considerably;  and  in  July,  Mr.  Manning  ||  had  24  acres  of  English 
turnips  quite  destroyed  at  Elton  in  Bedfordshire,  except  about  2  acres,  which 
Avere  not  hoed  out.  "  On  Saturday  morning,"  he  says,  "  I  first  noticed  the 
caterpillar  very  numerous,  about  three  weeks  after  the  turnips  were  up, 
growing  luxuriantly  and  looking  well;  on  Monday  that  part  of  the  field 
which  had  been  hoed  about  four  days  was  entirely  destroyed,  and  so  they 
went  on  with  this  work  of  destruction,  which  was  the  most  complete  I  ever 
saw  ...  I  then  stopped  the  man  hoeing  the  two  acres  that  were  left,  and 
which  came  to  a  good  crop."  %  The  Swedes  close  by  the  side  of  the  white 
turnips  were  not  touched.  Early  in  Jvily  the  fly  was  universally  abundant, 
and  about  the  middle  of  that  month  they  were  showered  down  in  clouds  at 
Godalming.  ^*  I  did  not  notice  the  fly  in  any  great  numbers  until  August 
and  September,  but  I  have  found  them  as  early  as  the  29th  of  March,  and 
as  late  as  the  middle  of  October  ;  I  first  observed  them  in  abundance  in 
a  potato -field  at  Battersea,  and  afterwards  in  a  field  near  Heron  Court, 


*  Observations,  d-c,  on  the  Saw-Fly  of  the  Turnip,  by  George  Newport,  Esq. 

+  Curtib's  British  Entomology,  vol.  xiii.  fol.  617. 

+   "Observations  on  the  Economy  of  an  Insect  destructive  to  Turnips,"  by  W.  Yarrell,  Esq.,  in 
the  Transactions  of  the  Zoological  Society,  vol.  ii.  p.  50. 

§  "Report  on  the  Natural  History  of  the  Black  Caterpillar,"  by  M.  M.  Milburii,  Esq.,  in  the 
Journal  of  the  Yorkshire  Agricultural  Society,  p.  49. 

II  Transactions  of  the  Entomological  Society  of  London,  vol.  ii.  p.  Ixiv. 

TI  It  is  remarkable  that  in  a  field  of  Mr.  Goodlake's,  at  Wadley,  near  Fariugdon,  the  unhoed  part 
of  a  crop  of  Swedes  escaped  e.xactly  in  the  same  manner. — Ph.  Pusey. 

**  Entomological  Magazine. 
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Hants.  *  Mr.  Saunders  states  that  he  never  witnessed  so  great  a  destruc- 
tion in  turnip  fields  by  the  black  caterpillar,  as  he  did  in  August,  near  Dover. 
Yery  few  fields  had  escaped,  although  some  were  less  damaged  than  others, 
and  the  ravages  were  not  confined  to  particular  spots,  but  were  evident  in 
places  far  apart;  that  in  many  instances  scarcely  a  vestige  of  green  re- 
mained, and  the  tendrils  and  nerves  which  they  at  first  refused  became  in 
the  end  necessary  for  their  subsistence.  He  adds,  "In  a  field  at  the  back  of 
the  castle,  which  was  half  planted  with  Swedish  turnips  and  the  other  half 
with  the  common  kind,  the  former  were  untouched,  but  the  latter  greatly 
injured,  although  separated  only  by  a  farrow,  the  plants  toucliing  each 
other."  t  In  Buckinghamshire,  the  blacks  were  so  abundant  and  destruc- 
tive, that  a  meeting  of  the  farmers  was  convened  to  consider  the  best  mode 
of  cure;  and  it  was  stated  that  the  Swedes  had  sufiered  equally  with  the 
others.  At  Compton,  in  Surrey,  a  turnip  field  of  8^  acres  was  completely 
demolished;  and  a  thunder-storm,  accompanied  by  heavy  rain,  destroyed 
myriads  of  the  larvae,  so  that  basketfuls  of  the  blacks  might  have  been  swept 
up  the  following  morning. 

At  Long-Ditton,  Ham,  and  Guildford,  their  ravages  had  been  equally 
severe;  J  indeed  it  was  difficult,  perhaps,  to  find  a  turnip  country  that  had 
not  been  visited  by  these  black  armies ;  even  as  far  north  as  the  county  of 
Durham  they  had  proved  very  injurious  to  this  crop;  and  in  Essex,  Bucks, 
Kent,  Sussex,  Hants,  Wilts,  Dorset,  and  Somerset,  the  turnip  crop  was 
altogether  a  failure,  for  the  produce  of  a  second  and  even  a  third  sowing 
was  consumed  by  them. 

In  1836  less  was  heard  of  them,  yet  in  August  I  saw  the  flies  coming 
out  of  the  ground  in  myriads  in  a  ploughed  field  in  the  neighbourhood  of 
Bristol,  where  potatoes  had  apparently  been  grown;  and  a  great  many 
hundreds  of  acres  were  destroyed  in  Norfolk.  Mr.  Manning,  also,  of  Elston, 
liad  about  70  acres  of  Swedes  more  or  less  infested,  but  not  one  was  to  be 
seen  on  the  English  turnips;  and  he  says  hoeing  increased  them  a  thousand- 
fold. 

In  1837,  the  onl}^  notice  seems  to  be  from  Mr.  Sells,  who  says  that  near 
Arundel,  in  Sussex,  the  turnip  fields  in  July  were  in  some  places  completely 
laid  waste. 

Thus  their  attacks  became  gradually  enfeebled,  when  the  intense  cold  of 
January,  1838,  arrested  their  increase;  the  severe  frost,  unaccompanied  by 

*  Curtis's  British  Entomology,  vol.  xiii.  fol.  617. 

f  "Notice  of  the  Ravages  of  a  Black  Caterpillar,  &c.,"  by  W.  W.  Saunders,  Esq.,  in  the  Trans- 
actions of  the  Entomological  Society,  vol.  i.  p.  Ixxvi. 

t  See  a  communication  by  W.  Sells,  Esq.,  in  Trans.  Ent.  Soc,  vol.  ii.  p.  Ixxviii. 
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snow,  left  the  ground  exposed,  so  that  the  inmates  of  all  those  cocoons  that 
were  not  deeply  buried  were  frozen ;  and  it  is  probable  that  the  thaw  acted 
as  beneficially,  by  subsequently  destroying  the  remainder,  either  by  decom- 
position, or  rendering  the  earth  too  wet  and  cold  to  bring  them  to  maturity. 
They  did  not,  however,  finally  take  their  departure,  for,  if  I  be  not  in  error 
with  regard  to  the  date,  I  find  one  instance  recorded  of  a  brood  making  its 
appearance  the  year  following  at  King's- Weston,  near  Bristol.  But  I  will 
transcribe  Mr.  Miles 's  own  account,  as  it  is  interesting  for  several  reasons: — 
"  The  turnip  crops  went  on  together  very  well  until  the  8th  of  July,  when 
I  perceive  by  my  farming-book  that  the  black  caterpillar  first  appeared. 
Its  ravages  were  extended  to  both  crops  indiscriminately;  as  usual,  how- 
ever, with  me,  it  attacked  the  field  in  patches,  making  sad  havoc  with  the 
Swedes,  and  entirely  skipping  over  four  rows  of  mangel-wurzel,  which  had 
been  placed  between  the  Swedes  and  red-rings  by  way  of  experiment — to 
ascertain  whether  that  plant  could  escape  when  surrounded  by  a  crop 
infected  by  the  caterpillar.''  * 

Before  entering  upon  the  history  and  economy  of  the  turnip  saw-fly,  a 
few  remarks  upon  the  tribe  to  which  it  belongs  will  not  be  uninteresting, 
for  amongst  the  hymenoptera,  the  order  in  which  it  is  included,  there  is  no 
family  which  does  so  much  mischief  to  plants  as  the  tenthredinidse;  indeed, 
a  very  large  portion  of  the  innumerable  ichneumons  and  sand- wasps  are 
of  essential  service,  being  the  parasites  which  infest  and  devour  noxious 
insects.  Neither  trees,  bushes,  gardens,  nor  fields  are,  however,  exempted 
from  the  attacks  of  the  caterpillars  of  the  saw-flies.  The  largest  species  feed 
upon  the  birch,  willows,  and  white-thorn,  f  The  coniferse,  or  fir  trees,  are 
stripped  of  their  leaves  by  Lophyrus  rufus,  pallidus,  and  pini-X  Fruit- 
trees,  as  the  peach,  plum,  cherry,  and  the  pear  especially,  suffer  from  a 
bottle-green  shining  slug-like  larva,  with  several  other  species,  and  amongst 
them  a  Lyda.^  Gooseberry  and  currant  bushes  are  often  entirely  stripped 
of  their  leaves,  and  the  fruit  rendered  small  and  unsaleable,  by  the  depreda- 
tions of  Nematus  trimaculatus ;  \\  and  our  beautiful  roses  do  not  escape  the 
ravages  of  several  species,  amongst  them  Hylotoma  Roscv'^a  and  Athalia 
Rosce,  which  are  so  nearly  allied  to  the  turnip  saw-fly  that  a  casual  observer 

*  Royal  AfjricuUural  Journal,  vol.  i.  p.  417.  "Experiment  with  Poittevin's  Manure,"  by  Wm. 
Miles,  Esq.,  M.P.  I  have  since  learned  that  a  crop  of  turnips  belonging  to  the  Rev.  C.  Clarke,  of 
Hulver,  in  Suffolk,  was  seriously  injured  in  1838. 

t  See  Curtis's  British  Entomology,  Plates  41,  49,  89,  93,  and  97,  where  dissections  and  descrip- 
tions of  five  genera  will  be  found. 

t  Ibid.  Plate  54.  5  Ibid.  Plate  381, 

II  "Ruricola,"  in  the  Gardener's  Chronicle,  No.  xxxiv.  p.  548. 

II   Curtis's  British  Entomology,  fols.  65,  43G,  and  457. 
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would  consider  them  to  be  the  same  species:  they  are,  however,  confined  to 
rose-trees,  and  the  first  is  distinguished  by  the  shape  of  the  horns  and  the 
nervures  of  the  wings.  If  it  were  immediately  applicable  to  the  subject, 
many  more  species  could  be  added  to  the  above ;  but  enough  has  been  stated 
to  show  how  necessary  it  is  to  be  acquainted  with  this  branch  of  natural 
history,  if  we  desire  to  comprehend  the  causes  that  are  hourly  operating 
to  thwart  our  labours. 

It  will  be  remembered  that  the  turnip- beetle,  commonly  spoken  of  as 
the  turnip-fly,  belongs  to  an  order  called  Coleoptera,  but  the  turnip  saw- 
fly  is  included  in  one  called  Hymenoptera,  from  the  four  wings  being  mem- 
branous and  generally  ti^ansparent ;  and  this  order  embraces  an  extensive 
family  called  Tenthredinidae,  which  is  composed  of  many  genera,  one  of 
which  is  termed  Athalia,  comprising  six  or  seven  species,  natives  of  Great 
Britain ;  to  this  genus  our  turnip  saw-fly  belongs,  and  is  called  Spinarum 
by  Fabricius;  it  was  subsequently  named  centifolice  by  Panzer,  which  is  to 
be  regretted;  but  it  was  done  unwittingly  by  that  author,  he  not  knowing 
that  it  had  been  previously  described. 

Athalia  spinarum  may  be  thus  characterized: — Both  sexes  are  of  a 
bright  orange  colour,  and  shining;  the  male,  however  (Plate  B,  fig.  6),  is 

considerably    smaller    than    the 
^^^  3.  female  (fig.  7;  and  No.  8,  fig.  7), 

and  more  slender  in  shape.  The 
horns  are  inserted  near  the  mid- 
dle of  the  face  —  short,  black, 
and  club-shaped;  they  are  of  a 
dull  yellow  colour  beneath,  ex- 
cepting the  base  and  apex,  but 
in  the  male  the  two  basal  joints 
are  also  yellow  beneath,  and 
more  or  less  so  above;  they  are 
composed  of  nine  joints,  the  two 
first  are  nearly  oval,  the  third  is  long,  the  fourth  not  longer  than  the  first, 
the  following  joints  decrease  in  length,  but  increase  in  diameter,  the  ter- 
minal one  being  the  stoutest,  oval,  and  nearly  as  long  as  the  third,  with 
a  suture  across  the  middle  (fig.  11).  The  head  is  black,  short,  and  broad; 
the  mouth  yellow;  the  lahrum,  or  upper  lip,  is  somewhat  quadrate,  bowed 
before  (fig.  10,  m).  The  teeth,  or  mandibles,  meet  in  front,  their  apex  being 
curved  and  forming  a  claw,  of  a  chestnut  colour,  with  a  small  tooth  on  the  in- 
side (pi).  The  jaws,  or  maxillae,  are  drawn  out  and  terminated  by  a  leathery 
lobe,  with  a  long  lance  shaped  one  on  the  inside,  which  is  very  downy  (o). 
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The  two  feelers,  or  imlpl,  are  long,  angulated,  downy,  and  six-jointed;  the 
basal  joint  is  short,  and  the  remainder  nearly  of  equal  length,  the  sixth  being 
the  slenderest,  and  slightly  spindle-shaped  (p).  The  chin,  or  mentura,  is 
long,  horny,  and  obovate  (q);  the  two  feelers,  or  palpi,  are  much  shorter  than 
the  others,  and  attached  to  tlie  anterior  angles  of  the  chin ;  they  are  four- 
jointed,  and  bristly  towards  the  apex,  the  joints  being  nearly  equal,  the 
terminal  one  having  the  apex  excavated  on  the  inside  (s).  The  under-lip, 
or  labium,  is  large,  leathery,  nearly  orbicular,  formed  of  three  lobes,  the 
centre  one  being  narrow  (r).  Eyes  lateral,  oval,  and  black,  with  three 
minute  eyes,  called  ocelli,  on  the  crown  of  the  head,  forming  a  triano-le. 
Thorax  globose,  broader  than  the  head,  especially  in  the  female,  the  anterior 
portion  forming  three  reddish-orange  lobes;  a  spot  on  each  side,  the  scutel 
and  the  tip  of  the  hinder  scutel  of  the  same  colour.  Abdomen  or  body  short, 
somewhat  cylindrical  in  the  male;  the  apex  rounded  (12);  much  broader 
and  more  depressed  in  the  female  (18),  the  apex  pointed,  with  an  ovipositor 
partly  concealed  in  a  slit  beneath  (t),  and  porrected  between  two  rigid  spoon- 
shaped  lobes  or  valves  (16),  hollow  inside,  but  convex  and  very  hairy  out- 
side; they  are  ochreous,  with  a  black  patch  at  their  apex  (it),  and  inclose 
four  fine  lancets,  the  lower  or  outside  ones  (17)  being  the  longest,  and  the 
upper  and  more  inner  ones  being  a  little  shorter  (18);  they  are  all  thickened 
at  the  back,  the  sides  have  twelve  or  fourteen  ridges,  and  the  thinner  mar- 
gins are  slightly  serrated  at  the  points,  which  seem  to  be  most  acute  in  the 
inner  pair:  there  are  also  two  united  blackish  spots  at  the  base  of  the  body, 
and  a  black  dot  on  each  side.  Wings  four,  ample,  all  reticulated,  iridescent, 
yellowish  at  the  base,  the  thickened  costal  margin  and  the  callous  stigma 
pitchy;  the  superior  wings  are  the  longest,  with  two  marginal,  four  sub- 
marginal,  and  various  other  cells,  formed  by  reticulated  nervures.  Legs  six, 
rather  short  (19);  thighs  stoutish  (v);  shanks  or  tibice  clavate,  all  hairy, 
with  a  pair  of  acute  unequal  spurs  at  the  apex,  and  tipped  with  black  (^t/); 
tarsi  or  feet  rather  long,  whitish,  and  five-jointed  {x),  the  four  first  joints 
having  little  appendages  or  suckers  beneath  (y);  tips  of  all  the  joints  black, 
the  apical  one  entirely  black,  as  well  as  the  two  acute  claws  with  which  this 
joint  is  furnished;  there  are  also  attached  to  them  two  little  suckers,  called 
pulvilli  (z). 

The  males  are  hatched  first,  and  appear  a  few  days  previously  to  the 
females,  which  sex  is  not  only  larger,  but,  the  size  of  her  body  being  greater, 
she  looks  of  a  brighter  orange  colour,  and  may  be  thus  detected  even  when 
upon  the  wing.  It  generally  happens  that  the  female  saw-flies  are  much 
less  abundant  than  the  other  sex,  and  this  is  believed  to  be  the  case  witli 
the  kind  of  saw-fly  we  are  now  describing,  the  males  being  as  six  to  one 
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when  they  have  been  bred ;  but  it  has  been  exactly  the  reverse  in  those  I 
have  caught  in  the  fields,  for  out  of  fifteen  specimens  there  were  only  three 
males.  Both  sexes  can  be  equally  active,  but  on  being  touched  they  feign 
death ;  closing  their  wings  and  contracting  their  legs  and  horns,  they  look 
like  shrouded  bodies;  they  are  also  torpid  in  moist  and  cloudy  weather,  but 
very  alert  when  the  sun  shines,  the  males  playing  with  each  other  or  sport- 
ing with  their  mates.  They  use  their  wings  much  more  than  their  legs; 
and  when  a  female  is  observed  walking  about  a  leaf,  it  is  for  the  purpose  of 
depositing  her  eggs.  They  are  frequently  found  on  cruciferous  and  umbelli- 
ferous flowers,  upon  the  pollen  of  which  the  flies  subsist;  and  Mr.  Marshall 
says  they  are  partial  to  honey,  and  will  sip  the  sap  which  oozes  from  the 
broken  end  of  a  turnip-leaf"^  The  foeces  are  cream-coloured,  and  of  a  simi- 
lar consistence,  but  become  a  white  powder  when  dry.  Like  many  other 
animals,  they  repose  after  the  heat  and  fatigues  of  the  day,  and  generally 
rest  beneath  the  leaves  or  in  the  flowers,  with  their  heads  and  bodies  bent 
down,  and  their  antennae  lying  close,  until  the  rays  of  the  morning  sun 
awaken  them  to  their  toils. 

The  saw-flies  generally  appear  in  May,  sometimes  earlier,  when  the  males 
fecundate  the  eggs  in  a  few  seconds,  but  this  only  takes  place  in  the  hottest 
sunshine,  whilst  the  female  rests  upon  a  leaf,  as  is  the  case  with  the  white 
cabbage-butterfly ;  after  which  she  immediately  begins  to  deposit  her  eggs : 
she  first  examines  a  leaf  with  the  point  of  her  ovipositor,  and  then,  fixing 
herself  upon  the  edge,  with  her  legs  equally  placed  on  both  sides,  holding 
particularly  fast  with  the  hinder,  for  which  purpose  the  suckers  are  admir- 
ably adapted,  she  thrusts  her  saws  into  the  margin,  makes  a  shallow  slit, 
and  insinuates  the  instruments  (figs.  17  and  18)  obliquely,  sometimes  nearly 
parallel,  into  the  edge  of  the  leaf  backward:  having  forced  them  in  nearly 
to  the  base,  she  brings  them  round,  forming  the  segment  of  a  circle,  and  thus 
separating  the  cuticles  she  forms  a  cavity  with  her  saws  or  lancets,  which 
may  be  readily  seen  with  the  aid  of  a  lens,  by  holding  the  leaf  up  to  the 
light.  The  cutting  this  cavity  often  occupies  half  a  minute,  when  the  oval, 
whitish,  and  semi-transparent  egg  passes  through  the  united  lancets,  which 
form  a  tube  to  conduct  it  to  its  nidus;  the  fly,  at  the  same  time,  injecting  a 
small  portion  of  fluid,t  which  keeps  the  eggs  moist,  and  prevents  the  cuticles 
from  withering  and  collapsing  upon,  or  exposing  it  to  sudden  changes  of 
temperature  and  other  casualties.     The  four  lancets  are  then  leisurely  with- 

*  Other  species,  as  Tenihredo  scrophularice,  T.  viridis,  &c.,  are  not  satisfied  with  this  light  food, 
hut  live  upon  soft-hodied  insects,  and  will  even  attack  the  Telephori  (Ciu-tis's  Guide  Gen.  317,  and 
Brit.  Ent.,  Plate  215),  so  that  the  larrce  are  phytivorous,  whilst  the  imagos  are  insectivorous. 

t  See  Mr.  Newport's  valuable  Essay. 
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drawn  and  returned  to  the  abdomen  until  the  operation  is  repeated,  and  five 
or  six  eggs  (figs.  1,  ];  and  No.  8,  figs.  1,  1)  are  thus  laid  in  distinct  cells,  in 
about  twenty  minutes."^  Such  are  the  care  and  instinct  manifested  by  the 
female,  that,  if  she  commence  to  penetrate  a  leaf  where  there  is  not  room,  or 
if  there  be  any  danger  from  the  leaf  being  curled,  or  too  near  an  egg  already 
deposited,  she  relinquishes  her  object  until  she  finds  a  more  suitable  spot; 
and  she  has  never  but  once  been  detected  laying  her  eggs  in  the  seed-leaves, 
so  provident  is  she  of  the  future  wants  of  her  progeny,  well  knowing  such 
leaves  would  possibly  be  withered  before  the  eggs  hatched.  Mr.  Marshall 
placed  a  female  upon  a  succulent  leaf  of  the  rape  (Brassica  JSfapus),  but  she 
refused  to  deposit  any  eggs,  although  she  did  so  immediately  on  being  put 
upon  a  young  turnip  leaf;  this  she  effected  twice,  and  afterwards  laid  an 
egg  on  the  margin  of  a  large  hole  eaten  in  the  leaf,  which  is  attended  with 
greater  difiiculty  than  in  her  more  usual  way  on  the  outside  edge :  the  outer 
rough  leaves  are  undoubtedly  those  which  best  suit  her  purpose,  but  she 
often  selects  the  leaflets  near  the  base,  where  the  eggs  rest  more  secure,  and 
scarcely  ever  places  them  near  the  uf)per  end. 

It  is  supposed  that  the  flies  live  twelve  or  fourteen  days  from  their  birth, 
but  the  females  die  as  soon  as  they  have  finished  laying  their  eggs;  yet  such 
is  the  vitality  of  that  sex,  that  she  will  not  only  survive  the  separation  of 
the  head  from  the  trunk,  but  has  been  able  to  walk,  run,  and  attempt  to  fly, 
three  hours  after  decapitation.  Mr.  Marshall  had  one,  standing  and  dressing 
its  wings  for  many  hours  after  losing  its  head,  and  it  actually  lived  in  this 
state  upwards  of  three  days. 

A  single  female  is  capable  of  laying  from  250  to  300  eggs,  and  sometimes 
she  deposits  20  in  a  single  leaf;  in  five  days,  or  perhaps  less,  in  fine  warm 
weather,  the  eggs  are  hatched ;  but  if  the  atmosphere  be  chilly  or  wet,  it  is 
six,  seven,  and  even  ten  or  eleven  days  before  the  young  caterpillars  eat  their 
way  through  the  shell  with  their  little  jaws  (fig.  /),  and  crawl  through  the 
shining  and  dilated  cuticle  •  and  their  heads  at  that  period  being  larger  in 
diameter  than  their  bodies,  they  soon  extricate  themselves  with  their  fore- 
feet; this  takes  them,  with  intervals  of  rest,  from  fifteen  to  twenty  minutes. 
When  they  first  emerge  from  the  shell  they  are  scarcely  visible,  being  only 
about  the  tenth  part  of  an  inch  long ;  at  that  time  they  are  nearly  white, 
excepting  two  dots  on  the  head,  but  soon  become  of  a  dull  semi-transparent 
greenish-white  colour,  the  head  jet  black  and  shining.  In  less  than  two 
minutes  they  begin  to  feed  upon  the  tender  under  side  of  the  leaves  so 
voraciously,  that  in  a  few  hours  these  are  often  drilled  through.     At  this 

'"  We  were  first  indebted  to  Mr.  Marshall  for  these  careful  details,  which  have  been  verified  by 
■Mr.  Milburn  and  Mr.  Newport. 
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I)eriod  it  is  difficult  to  shake  them  off,  so  closely  do  they  cling  to  a  leaf; 
but  when  they  are  about  six  or  seven  days  old  they  cast  their  first  skin,  and 
then  they  are  easily  dislodged :  they  have  now  doubled  their  length,  being 
one-fifth  of  an  inch  long;  some  of  them,  probably  the  female  caterpillars, 
are  much  longer,  and  almost  jet  black,  a  stripe  on  the  side  of  the  belly  being 
considerably  paler ;  and  at  first  the  head  is  whitish,  with  two  black  dots. 
They  are  at  this  time  very  voracious,  and  may  be  traced  by  then-  large  green 
pellets  of  dung ;  having  fed  for  some  time,  their  skins  will  no  longer  expand 
to  the  extent  required,  when  each  caterpillar  again  fixes  its  membranous 
legs,  especially  the  hinder  pair,  to  a  leaf  or  the  denuded  fibre,  and,  bursting 
the  seam  behind  the  head,  the  caterpillar  crawls  out,  leaving  its  skin  attached 
to  the  object  it  stood  upon  (No.  3,  fig.  4) :  it  has  now  greatly  increased  in 
size,  and,  consequently,  its  ravages  are  much  more  evident,  and  it  soon  has 
to  cast  its  skin  again ;  the  larvae  now  have  a  more  transparent  but  wrinkled 
skin,  and  are  of  a  slate  or  gray  colour,  with  a  pale  line  along  the  sides,  the 
under  side  being  pale  also;  but  the  head  is  black,  as  well  as  a  varying  line 
along  the  back,  being  the  alimentary  canal :  thus  they  change  their  skins 
three  times,  at  intervals  of  from  six  to  seven  days.  When  full  grown  they 
are  often  three-quarters  of  an  inch,  rarely  an  inch  long,  and  about  as  thick 
as  a  crow-quill,  but  frequently  do  not  attain  to  more  than  half  an  inch  in 
length ;  and  after  changing  their  last  skin  they  decrease  in  size :  this  takes 
place  in  about  three  weeks  from  their  birth,  but  when  well  fed  in  confine- 
ment, they  have  arrived  at  maturity  in  nineteen  days. 

The  full-grown  caterpillars  are  nearly  cylindrical,  not  in  the  least  hairy, 
and  composed  of  twelve  segments  besides  the  head ;  each  segment  is  covered 
with  minute  warts,  and  formed  of  six  or  seven  rings  of  muscles,  which  give 
them  a  wrinkled  appearance,  and  there  are  plaits  of  muscles  on  the  sides 
(figs.  2 ;  and  No.  3,  figs.  2) ;  the  head  is  much  smaller  than  the  body,  especially 
the  thoracic  segments,  which  are  a  little  inflated,  the  remainder  taper  slightly 
to  the  apex;  the  face  is  orbicular  and  pubescent  (fig.  8),  with  a  short  conical  six- 
jointed  antenna  seated  on  each  side  near  to  the  base  of  the  lip  (c),  and  above 
each  is  a  minute  black  hemispherical  eye  (b);  the  upper  lip  is  horny,  semi- 
circular, and  notched  in  front  (fig.  9.  e);  the  jaws  are  very  strong,  horny,  and 
subtrigonate,  one  with  two,  the  other  with  four  unequal  teeth  at  the  apex 
(/);  maxillae  (g)  with  a  leathery  lobe,  and  a  smaller  one  on  the  inside,  pecti- 
nated at  the  apex  (*);  the  feelers  are  short,  conical,  and  five-jointed  (/i);  chin 
abbreviated  (i),  producing  two  very  short  conical  feelers  composed  of  three 
joints,  the  second  notched,  with  a  curved  spine  on  the  inside  (l);  the  under 
lip  is  fleshy,  rather  large,  notched  in  the  centre,  where  there  is  a  small  lobe 
(Jc).     The  larva  is  furnished  with  twenty-two  legs,  the  six  pectoral  are  short 
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and  horny,  formed  of  five  joints,  and  terminated  by  a  minute  claw  (2,  a) ; 
the  fourth  segment  lias  no  legs,  hut  the  seven  following  are  each  provided 
with  a  pair  of  short  cylindric  ones,  and  the  apical  segment  has  a  fleshy  pair 
at  the  extremity,  with  which  the  animal  can  hold  very  fast. 

The  larva?  delight  in  the  sun,  and  lie  curled  up  upon  the  leaf  (2*) 
enjoying  its  piercing  rays,  and  from  this  capability  of  enduring  heat,  as  well 
as  from  their  colour,  they  may  well  be  designated  "the  negi'o  caterpillar." 
When  they  feed  they  either  fix  themselves  by  their  six  pectoral  feet  to  the 
edge  of  the  leaf  (2t),  or  begin  to  eat  oft"  the  surface  for  a  small  space,  when 
they  perforate  the  other  cuticle,  making  a  hole,  which  they  enlarge  until  it 
is  one  or  two  tenths  of  an  inch  in  diameter,  and  as  the  leaf  grows  this 
increases,  provided  the  whole  leaf  is  not  consumed,  so  that,  when  the 
succeeding  brood  is  hatched,  abundance  of  secure  niduses  are  thus  provided 
for  their  eggs.  Mr.  Newport  discovered  that  whilst  they  were  in  their  first 
skins  they  had  the  power  of  emitting  a  silken  thread,  to  let  themselves 
down  when  shaken  from  a  leaf,  like  the  caterpillars  of  the  geometrse  and 
smaller  moths,  which  enables  them  to  regain  their  position  after  the  alarm 
is  over ;  but  when  farther  advanced  in  life  they  lose  this  power,  and  are 
consequently  obliged  to  crawl  up  the  stem  until  they  reach  a  leaf;  after  this 
period  they  fall  on  the  slightest  touch,  and  lie  curled  up  as  if  dead  until 
their  apprehensions  of  danger  have  subsided. 

They  are  not  long,  after  assuming  the  slate  colour,  before  they  descend 
from  the  leaves  and  enter  the  earth,  and  are  sometimes  two  hours  and  a  half 
engaged  in  burying  themselves  1  or  2  inches  below  the  surface,  where  they 
form  an  oval  silvery  cocoon  of  silken  threads  and  gluten,"^  more  or  less 
brown  outside  (fig.  8;  and  No.  3,  fig.  3),  but  of  a  beautiful  smooth  silvery 
texture  within :  it  is  impervious  to  wet,  and  its  glutinous  nature  when  first 
spun  causes  it  to  adhere  to  the  particles  of  earth  and  sand  in  which  it  may 
be  imbedded,  so  that  it  appears  like  a  small  lump  of  earth,  and  is  not  easily 
detected ;  but  when  formed  in  a  box  it  partakes  of  its  colour  on  the  outside, 
and  requires  a  knife  to  detach  it,  and  then  it  cannot  be  well  separated 
without  making  a  hole  in  the  case.  Some  of  the  early  broods  pass  very 
rapidly  into  the  perfect  insects,  three  weeks  being  sufiicient,  and  the  females 
were  found  already  to  be  full  of  eggs;  but  later  in  the  season  it  is  three 
months  before  they  change  to  pup£e,  and,  in  order  to  secure  a  succession  the 
following  season,  probably  one- third  remain  in  the  cocoons  in  the  caterpillar 
state  through  the  winter  (fig,  4):  eventually,  however,  the  caterpillar  casts 
its  skin  in  the  cocoon,  and  becomes  a  whitish-yellow  nympha  or  pupa,  the 

*  Thi.s  substance  is  said  by  some  to  be  an  exudation  from  its  body,  but  I  believe  it  to  be  spun,  like 
thi'  cocoon  of  the  silkworm,  from  its  mouth. 
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limbs  and  figure  of  the  adult  fly  being  distinctly  visible  through  the  thin 
skin  (fig.  5;  and  No.  3,  fig.  5). 

Having  traced  their  progress  and  economy  from  their  first  appearance  as 
flies  to  the  pupa  or  chrysalis,  the  next  object  for  consideration  will  be  the 
remedies;  but  before  we  enter  upon  this  subject,  there  are  some  facts  that  we 
have  collected  in  our  investigations  which  deserve  especial  notice;  one  of 
which  is,  that  light  soils  seem  to  be  most  attractive ;  for  instance,  the  coast 
of  Norfolk,  where  the  saw-flies  were  first  observed  in  such  multitudes,  is 
exceedingly  sandy;  Mr.  Yarrell  says  they  affect  light  and  chalky  soils:  in 
another  district  the  sharpest  gravel  was  infested  the  most;  and  where  it  was 
a  sandy  loam  upon  mountain  limestone  they  proved  very  destructive,  and 
attacked  the  crops  in  patches;*  but  the  most  inexplicable  trait  in  their 
economy  is,  that,  whilst  in  some  places  and  in  some  seasons  the  caterpillars 
refused  to  eat  the  Swedish  turnips,!  in  other  instances  they  shared  the  same 
fate  as  the  English  varieties,  or  were  even  exclusively  attacked.  At  first 
this  led  to  a  belief  that  the  leaves  of  this  variety  of  Brassica  campestris, 
containing  a  greater  portion  of  oily  matter,  and  being  more  pungent  to  the 
taste,  than  B.  Rapa,  they  were  altogether  secure  from  the  black  caterpillar ; 
this,  however,  in  the  sequel,  proved  unfortunately  a  decided  fallacy:  yet 
how  interesting,  and  perhaps  beneficial,  would  it  be  to  reconcile  these 
anomalies,  if  we  had  sufficient  recorded  facts  to  assist  in  such  an  under- 
taking. There  seem  to  be  fair  grounds  for  believing  that  the  saw-fly  does 
give  a  preference  to  the  English  turnip,  but  rather  than  be  disappointed,  she 
will  deposit  her  eggs  in  the  leaves  of  the  Swedes,  and  it  is  possible  that  they 
afford  the  larvae  more  wholesome  food  in  wet  weather :  it  would  be  easy  to 
enlarge  upon  like  inquiries,  but,  as  we  have  no  means  of  answering  them, 
it  seems  idle  to  do  so.  The  caterpillars  appear  to  be  naturally  fastidious,  for 
when  feeding  on  an  old  leaf  they  do  not  relish  a  younger  one,  being  clearly 
partial  to  that  which  gave  them  birth,  the  juices  I  conceive  being  more 
congenial  to  their  constitutions,  especially  in  their  early  stages,  which  may 
account  for  the  silken  thread  with  which  they  are  then  provided  to  guide 
them  back  to  their  native  spot;  when  half  grown  they  spare  none  of  the 
older  leaves  of  full-grown  turnips;  indeed,  their  instinct  shows  that  the 
outer  rough  leaves  are  best  suited  to  their  wants,  for.  the  eggs  being  laid  in 
them  they  first  fall  a  sacrifice,  whilst  the  central  ones  nourish  the  plant. 


*  Royal  Agricultural  Journal,  vol.  i.  p.  417. 

+  I  myself  so  invariably  witnessed  this  preference,  that  I  unhesitatingly  stated,  in  1836,  "they 
would  not  touch  the  Swedes"  (Curtis's  British  Entomologij,  vol.  xiii.  p.  C17);  and  in  the  Entomological 
Magazine,  vol.  iii.  p.  340,  Mr.  Newman  says,  "It  was  remarkable  that  at  Godalming  the  Swedes 
were  untouched." 
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daily  becoming  more  developed,  and,  consequently,  better  adapted  to  their 
increasing  and  inordinate  appetites.  The  charlock  (Sinapis  arvensis)  is 
decidedly  their  favourite  food,  for  they  always  attack  that  first,  and  will  feed 
upon  the  flowers  as  well  as  the  leaves.  The  period  of  the  caterpillar  and 
eating  state  is  about  three  weeks,  during  which  an  individual  will  consume 
a  very  great  quantity  of  food,  but  how  many  times  its  own  weight,  when 
fully  grown,  has  not  been  calculated;  at  this  time  they  are  exceedingly 
voracious,  and,  of  course,  most  to  be  dreaded.  The  caterpillars  are  generally 
discoA'^ered  under  the  leaves  when  the  plants  are  about  three  weeks  old,  and 
they  daily  increase  in  numbers  from  the  successive  hatching  of  the  eggs,  so 
that  they  vary  greatly  in  size  and  colour  in  a  short  space  of  time,  and,  as 
the  swarms  of  flies  pass  in  a  body  from  one  spot  to  another,  the  larvse  do 
not  appear  simultaneously ;  indeed,  they  may  be  seen  full  grown  in  one  field, 
whilst  in  a  distant  locality  the  saw-fly  may  be  depositing  its  egg.  But  this 
arises  from  another  cause — the  numerous  broods  that  hatch  in  one  year;  for 
the  larvse  arrive  so  soon  at  maturity,  that  a  second  brood  of  flies  is  produced 
in  July  and  August,  whose  eggs  are  deposited  forthwith,  and  thus  a  third 
brood  is  feeding  in  congenial  seasons  until  the  middle  or  end  of  October, 
which  is  frequently  a  warm  and  dry  month;  but,  should  hoar-frosts  set  in  at 
this  declining  period,  multitudes  will  be  seen  perishing  on  the  leaves  and 
ground.  A  low  temperature  generally  arrests  their  progress,  but  as  soon  as 
it  becomes  again  mild,  all  flattering  hopes  vanish  with  the  suspended  growth 
of  the  bulb ;  it  pines  away  from  the  loss  of  the  leaves,  which  are  the  lungs 
of  the  plant,  and,  even  should  it  survive  their  attacks,  it  never  can  arrive 
at  its  full  size. 

Mr,  Marshall  states  that  in  about  ten  days  after  the  arrival  of  the  saw- 
flies  the  young  caterpillars  were  visible  beneath  the  leaves,  and  in  about  ten 
days  more  the  plants  were  entirely  eaten  up,  excepting  a  small  patch  or  two 
towards  the  centre  of  the  field,  and  a  space  round  it  by  the  side  of  the  hedge, 
proportioned  to  its  height,  and  varying  in  this  respect  where  trees  occurred : 
tliis  was  accurately  ascertained,  and  is  a  very  curious  fact,  for  in  small  pieces 
called  pightles,  set  round  with  high  trees,  the  plants  had  almost  entirely 
escaped ;  and,  as  might  be  expected  from  this  evidence,  large  open  fields  and 
smaller  inclosures  lying  exposed  to  the  sea  suflfered  most,  and  lands  dipping 
from  the  sea  were  less  aff'ected.  It  seems  probable  that  the  shade  produced 
by  the  trees  and  hedges,  or  the  moisture  under  them,  would  not  prove 
favourable  to  the  hatching  of  the  eggs,  for,  as  soon  as  the  other  parts  of  the 
field  were  consumed  by  the  caterpillars,  they  proceeded  to  devour  the  space 
on  one  side,  and  then  "  travelled  with  wonderful  instinct  in  bodies  towards 
the  other.''      The  whole  field  being  finished,  the  gateway  and  the  adjoin- 
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ino-  roads  had,  it  was  said  with  great  confidence,  been  seen  black  with 
them. 

In  Mr.  Newport's  Prize  Essay  we  find  that,  when  he  inspected  a  field  in 
Hants,  of  healthy  white  turnips,  of  15  or  20  acres,  which  had  been  sown 
about  a  month,  the  saw-flies  swarmed  over  about  an  acre  at  one  end.  They 
seemed  to  have  amved  very  recently  in  a  swarm  or  cloud,  for  they  had  not 
been  observed  there  before,  and  were  hourly  increasing.  But  the  remark- 
able fact  was,  that  the  great  mass  of  the  flies  was  confined  almost  entirely  to 
the  eastern  end  of  the  field  at  first,  while  there  was  scarcely  a  fly  to  be  met 
with  in  the  middle  or  at  the  western  end ;  now  it  appears  there  was  a  light 
westerly  wind  at  the  time,  and  the  saw-flies  had  come  in  an  opposite  direc- 
tion, confirming  the  opinion,  given  in  the  Report  of  the  Turnip-fiy,  that 
insects,  being  directed  by  scent,  frequently  fiy  against  the  wind.  In  four 
days  they  had  passed  over  in  a  body  to  the  western  end,  depositing  eggs  in 
their  progress,  from  whence  they  would  proceed  to  other  fields  hitherto  free, 
if  the  ovaries  of  the  females  were  not  exhausted :  Mr.  Newport  had  observed 
in  another  instance  that  they  came  from  the  east. 

It  is  well  known  to  all  practical  entomologists  that  caterpillars  are 
attacked  with  purging  when  fed  upon  wet  leaves,  and  this  disease  makes  sad 
ravages  amongst  the  "  silkworms,"  if  proper  precautions  be  not  taken  in 
rearing  them.  Rains  are  consequently  singularly  destructive  to  the  black 
caterpillars,  by  rendering  the  turnip-leaves  very  watery,  which  speedily  kills 
them:  the  caterpillars  can  undoubtedly  resist  a  shower,  yet,  if  they  be 
brushed  off"  in  wet,  cold  weather,  after  casting  their  first  skins,  I  doubt  if 
they  would  recover ;  and  on  the  contrary,  if  the  earth  be  very  dry,  I  expect 
they  would  not  regain  their  position  without  difiiculty.  especially  on  sandy 
soils,  over  which  they  travel  very  indifferently,  and  for  this  reason  probably, 
they  migrate  in  troops  at  night  when  the  earth  is  moistened  with  dew ;  but 
these  are  merely  hints  thrown  out  for  the  more  mature  consideration  of 
those  most  interested  in  the  subject.  There  are,  however,  many  other  causes 
in  operation  to  decrease  this  formidable  enemy,  which  probably  might  be 
taken  advantage  of;  for  instance,  if  a  caterpillar  be  removed  after  it  has 
fixed  its  fleshy  feet  to  any  substance  in  order  to  cast  its  skin,  it  has  not  the 
power  to  attach  itself  a  second  time,  consequently  it  cannot  disengage  itself 
from  the  old  skin,  and  it  dies :  this  operation  takes  place  every  six  or  seven 
days,  as  already  shown,  and  such  would  be  the  best  periods  for  disturbing 
them :  when  the  caterpillars  are  preparing  for  this  moult  they  become  un- 
settled and  will  not  eat,  but  as  soon  as  they  have  cast  off  their  skins  all  their 
vigour  returns  with  redoubled  force,  and  they  are  more  ravenous  than  before. 
When  they  have  overcome  the  exertions  of  their  final  moult,  if  the  earth  be 
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very  dry  it  is  greatly  against  them,  for  the  larva3  do  not  like  to  enter  it,  I 
have  repeatedly  observed,  as  they  do  when  it  is  moist.  Probably  they  are 
obliged  to  bury  themselves  deeper  under  such  a  condition  of  the  soil,  until 
they  arrive  at  damp  earth,  which  will  allow  them  to  form  their  cells ;  they 
are  also  longer  burying  themselves  when  the  earth  is  dry,  and  I  believe 
descend  close  to  the  bulb  of  the  turnip,  as  the  most  protected  from  drought; 
and  this  operation  requires  several  hours  when  they  are  in  any  way  en- 
feebled, but  is  otherwise  speedily  accomplished. 

Rooks,  as  usual,  are  eminently  serviceable  in  diminishing  the  caterpillars; 
and  Mr.  Marshall  observed  that  "  a  large  piece  of  turnips  lying  in  an  open 
field  had  escaped  in  a  remarkable  manner ;  it  lay  near  a  rookery,  which  was 
a  general  rendezvous  for  these  birds;  and  I  recollect,"  he  adds,  ''to  have 
seen  this  piece  more  than  once  covered  with  them."  The  swallows  also  soon 
become  attracted  by  the  flies,  and  are  constantly  skimming  over  the  fields  in 
pursuit  of  them ;  and,  when  it  is  remembered  that  the  capture  of  one  female 
may  prove  the  destruction  of  a  very  extensive  brood  of  the  caterpillars,  the 
benefit  conferred  by  a  single  bird,  from  the  prodigious  number  it  would 
destroy  in  a  few  days,  is  scarcely  to  be  calculated. 

It  is  remarkable  that  so  few  parasitic  insects  seem  to  be  attached  to  the 
turnip  saw-fly,  which  may  be  one  cause  of  its  rapid  increase ;  but  I  believe 
that  the  currant  saw-fly  is  equally  free  from  such  enemies.*  I  have  bred  a 
considerable  number  of  both  species,  yet  I  never  detected  a  caterpillar  that 
had  been  stung,  or  in  any  way  inoculated  by  parasites ;  I  am  therefore  led 
to  conclude  that  it  is  of  rare  occurrence.  A  friend,  however,  sent  me  an 
ichneumon  which  appeared  to  be  bred  from  a  cocoon  the  beginning  of  May; 
it  is,  I  believe,  a  Bassus  of  Gravenhorst,t  and  is  black,  minutely  punctured 
and  finely  pubescent;  the  horns  are  as  long  as  the  body;  the  mouth  and 
lower  part  of  the  face  are  white,  with  a  black  stripe  down  the  middle,  and 
two  points  on  each  side  of  the  clypeus  of  the  same  colour;  the  labrura 
and  tips  of  the  mandibles  are  ferruginous  brown;  the  wings  are  iri- 
descent, the  costa  and  stigma  fulvous,  the  nervures  brown,  and  there  is 
no  areolet;  the  legs  are  rather  stout  and  rufous,  the  coxcB  ochreous,  the 
tarsi  and  hinder  tibise  are  tawny,  the  latter  with  the  terminal  half  and 
the  tarsi  black.  It  is  2|  lines  long,  and  the  wings  expand  nearly  5^  lines — 
not  quite  half  an  inch.  As  it  does  not  appear  to  be  described  by  any  author, 
I  propose  calling  it  Bassus  athaliwperda,  the  "  Athalia-destroyer."  Mr. 
Yarrell  has  also  figured  "  a  dipterous  parasite  (one  of  the  muscidse),  which, 
having  completely  devoured  the   interior  of  the  larva,  has  undergone  its 

*  Gardener's  Chronicle,  vol.  i.  p.  548. 

f  Curtis's  Guide  to  an  Arrangement  of  British  Insects,  Genus  520. 
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change  to  a  coarctate  pupa  witliia  the  skin  of  the  larva  of  the  Athalia, 
portions  of  which  (greatly  stretched)  are  seen  remaining  on  the  outside  of 
the  dipterous  pupa,  as  well  as  the  head  of  the  larva,  which  remains  entire/'^ 
From  our  present  knowledge,  therefore,  we  have  no  just  grounds  to  expect 
assistance  from  insectivorous  parasites,  which  are  often  so  admiral3ly  employed 
to  keep  in  check  the  insects  that  are  injurious  to  man;  it  is,  consequently, 
to  his  own  resources  that  the  agriculturist  must  look  for  either  a  preventive 
or  cure ;  and,  with  this  view,  we  will  now  proceed  to  the  remedies  proposed : 
many  of  them,  however,  are  mere  palliatives,  being  limited,  imperfect,  and 
uncertain  in  their  operations,  whilst  others  have  been  attended  with  universal 
and  complete  success. 

Mr.  Saunders  says,  that  "  lime-dust,  or  powdered  chalk,  had  been  spread 
over  the  attacked  half  of  a  field,  and  apparently  with  beneficial  results,  but 
few  caterpillars  remaining;"  in  another  instance,  strewing  quicklime,  and 
renewing  it  as  often  as  the  wet  or  wind  rendered  it  necessary,  was  most 
beneficial;  but  other  parties  found  sowing  with  lime  in  the  middle  of  the 
night,  when  the  plants  were  moist  with  dew,  had  no  effect;  quicklime 
and  soot  were  tried  with  no  better  success,  and  scattering  slaked  lime 
or  coal-ashes  over  the  plants  is  said  to  be  useless;  as  it  is  admitted  that 
in  consequence  of  this  application  the  larvae  rolled  off  the  leaves,  I  do 
not  concur  in  its  inutility,  and  I  think  that  it  might  be  attended  even 
with  good  success,  if  it  were  done  after  rain  or  in  damp  weather,  for,  on 
being  touched,  the  larvae  curl  themselves  up  and  fall  to  the  ground;  if, 
therefore,  they  were  brushed  off  in  the  evening,  and  the  dusting  of  lime 
with  wood  or  other  ashes  were  immediately  to  follow  that  operation,  I 
doubt  not  but  myriads  would  perish,  especially  if  the  succeeding  night 
proved  cold  and  frosty,  as  is  not  unfrequently  the  case  in  September, 
and  I  believe  even  in  August;  indeed,  such  is  reported  to  have  been  the 
result.  As,  however,  it  is  stated  that  when  shaken  off,  the  active  cater- 
pillars will  regain  the  leaves  by  day  in  five  minutes,  except  under  circum- 
stances already  alluded  to,  it  is  evident  that  such  applications  must  not 
be  delayed,  if  any  advantage  is  expected  to  be  derived  from  dusting  or 
watering  them  upon  the  ground. 

A  heavy  roller  passed  over  the  field  in  the  evening  and  at  night,  is  said 
to  have  destroyed  the  caterpillars  whilst  feeding,  and  to  have  checked  them, 
especially  when  repeated  two  or  three  times,  but  it  did  not  save  the  crop. 
It  is  only  at  an  early  stage  of  the  turnip's  growth  that  rolling  can  be  of 
service,  for  when  the  plants  have  arrived  at  any  size,  as  they  generally  have 

*  Transactions  of  the  Zoological  Society,  vol.  ii.  Plate  14,  fig.  12. 
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when  I  have  seen  them  thus  attacked,  they  must  be  injured  by  such  a 
process,  and  the  roller  itself  cannot  come  in  close  contact  with  the  soil. 

Whilst  any  attempts  are  making  to  diminish  or  to  extirpate  the  cater- 
pillars, the  turnips  should  not  be  touched  with  the  hoe;  few  of  the  larvae 
are  killed  by  the  operation,  and,  as  their  food  is  thereby  reduced  possibly 
one-half,  the  remainder  more  speedily,  and  with  greater  certainty,  falls  a 
sacrifice  to  their  ravages ;  moreover,  hoeing,  by  loosening  and  refreshing  the 
earth,  renders  it  more  agreeable  and  better  suited  to  receive  the  full-grown 
larvae,  when  they  are  led  by  instinct  to  bury  themselves.  But  as  soon  as  the 
caterpillars  have  disappeared,  the  hoes  may  be  set  to  work  with  great  advan- 
tage where  the  crop  is  only  partially  injured,  for  then  it  will  disturb  and 
destroy  multitudes  of  those  that  have  entered  the  earth ;  and  if  this  could 
be  immediately  followed  by  throwing  salt  and  water  from  a  water-cart  over 
the  crop,  it  would  have  a  most  beneficial  influence,  and  this  could  be  efifected 
without  much  difiiculty  or  detriment  where  the  turnips  are  drilled  in ;  and 
the  same  liquid,  or  even  common  water,  if  thus  applied  the  instant  the  saw- 
flies  make  their  appearance,  would  drive  them  away  also,  as  such  a  state  of 
the  plants  is  not  adapted  to  the  deposition  of  the  eggs;  and  the  saw-flies 
themselves,  although,  from  their  polished  surface,  the  pubescence  which 
clothes  some  of  their  members,  and  probably  from  an  oily  exudation,  can 
easily  recover  when  they  fall  into  pure  water  and  escape  from  its  surface; 
yet,  when  they  are  forcibly  washed  off"  the  plants,  and  get  entangled  with 
the  soil,  as  lime,  clay,  or  any  other  earthy  matter,  especially  in  cold  weather, 
the  greater  portion  of  them  would  be  rendered  incapable  of  doing  further 
mischief  On  the  sea- coast,  where  they  have  generally  first  appeared,  salt 
water  from  the  sea  might  often  be  advantageously  employed;  and  the 
dusting  of  finely-pounded  salt  over  the  field  would  do  great  service,  if  it 
were  scattered  whilst  the  turnips  were  wet  from  rain  or  heavy  dews.  Mr. 
Newport  justly  observes,  that  sea- water,  or  salt  and  water,  is  likely  to  prove 
useful,  for  two  reasons — "  First,  from  the  known  pernicious  eflect  of  saline 
matters  in  solution  upon  most  young  insects;  and  next,  the  circumstance  of 
a  greater  amount  of  cold  being  produced  during  its  evaporation,  whilst  the 
means  applied  as  a  remedy  for  the  insect,  would,  on  most  lands,  prove 
beneficial  to  the  soil,  and  hasten  the  growth  of  the  crops.'' 

Drawing  a  cart-rope  over  the  turnips,  to  shake  oflf  the  caterpillars,  is 
sometimes  very  eflfective,  but  not  always  to  be  depended  upon.  Mr,  Sells 
says,  that  two  men  were  employed  in  the  middle  of  September  to  sweep 
6  acres  of  turnips  at  Kingston,  with  an  inch-rope  about  80  feet  long ;  it  took 
them  one  hour  each  time,  and  was  daily  repeated  for  four  days  with  great 
success,  vast  numbers  of  the  larvse  being  found  dead  under  the  turnips. 
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This  operation  ought  to  be  performed  in  the  evening,  taking  advantage,  it 
possible,  of  a  wet  day;  and  should  the  larvae  not  have  arrived  at  maturity, 
so  much  the  better,  as  all  those  that  are  moulting  must  perish.  A  better 
plan,  perhaps,  is  to  take  an  axle-tree  connecting  two  wheels,  and  lash  some 
branches  of  the  green  furze '^  to  it  at  such  a  height,  that  they  would  brush 
the  turnips  without  pulling  them  up  by  the  roots;  this  not  only  has  the 
same  advantages  as  the  rope,  but  great  numbers  of  the  caterpillars  are 
wounded  and  destroyed  by  the  thorns ;  if  furze  cannot  be  readily  procured, 
branches  of  the  fir  ti'ee  or  hawthorn  may  be  substituted.  A  hurdle  bushed 
with  smooth  boughs,  and  drawn  down  the  rows,  has  also  had  a  good  effect, 
but  it  must  be  repeated  two  or  three  times. 

The  elder  has  long  been  celebrated  for  its  virtues  in  repelling  the  attacks 
of  insects,  and  in  the  canker  years  it  has  been  tried  in  various  ways,  some- 
times with  success;  but  possibly  many  other  trees,  employed  in  the  same 
manner,  would  have  proved  just  as  serviceable:  for  Mr.  Marshall's  experi- 
ments clearly  showed  that  the  elder  is  neither  noxio'os  nor  disagreeable  to 
the  black  caterpillar ;  even  a  turnip  leaf,  which  had  been  tvJiijjped  with  the 
elder,  was  eaten  by  them  when  they  were  confined  with  it  in  a  box.  The 
benefit  alluded  to  was  derived  from  the  use  of  a  brush  made  of  the  young 
straight  luxuriant  shoots  of  the  elder,  about  2  or  3  feet  long,  and  as  thick  as 
one's  finger;  these  were  tied  to  a  cart-rope  20  feet  long,  with  rope-yarn  4  to 
6  inches  apart.  Two  men  then  took  hold  near  the  twigs,  the  loose  ends  of 
the  rope  being  tied  together,  and  dragged  the  elder  at  a  distance  behind ;  of 
course  the  rope  may  be  prepared  of  any  convenient  length  for  the  men  to 
walk  along  the  furrows,  but  20  feet  will  take  in  a  rod  at  once.  Mr.  Marshall 
also  reports  another  successful  case.  In  a  field  that  was  partly  sown  early, 
the  saw-flies  t  appeared  when  they  were  in  rough  leaf;  this  portion  was 
entirely  cut  off  by  the  black  caterpillars,  so  that  it  was  necessary  to  plough 
and  sow  a  second  time ;  but  the  ploughing  and  harrowing  did  not  kill  all 
the  larvae,  for  thousands  were  seen  on  the  surface  travelling  towards  the 
portion  of  the  field  which  had  been  late  sown,  the  plants  of  which  were  of 
a  considerable  size;  a  trench  was  immediately  cut  to  divide  the  two  portions, 
and  two  men  drew  the  elder  bushes  over  the  turnips  thrice  a- day,  at  morning, 
noon,  and  night,  which  employed  them  an  hour  and  a  half  each  time  to  go 
over  about  8  acres.  This  was  continued  for  ten  days,  and  the  elder  was  re- 
newed three  times.     Whatever  might  be  the  cause,  "  after  looking  attentively 

The  Ulex  Europwus,  called  in  .some  counties  gorze,  or  gorse,  and  whin, 
t  It  is  most  essential  for  agriculturists  to  call  these  flies  saw-flies,  aud  not  merely  ' '  the  -flies,"  in 
consequence  of  the  turnip-beetle  being  also  called  the  "fly,"  otherwise  great  uncertainty  and  confu- 
sion may  be  the  consequence  in  future  investigations. 
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for  some  time  among  the  plants,  I  saw  only  two  caterpillars,  and  so  healthy  a 
piece  of  turnips  I  do  not  recollect  to  have  seen ;  they  have  been  sown  only 
three  weeks,  yet  they  are  now  fit  for  the  hoe."'^  Mr.  Marshall  attributes 
this  success  to  the  complete  and  continued  vibration  of  the  leaves  given  by 
the  straight  elder  twigs  lying  flat  and  even  upon  them  as  they  passed  over. 

When  turnips  are  sown  in  ridges,  a  number  of  women  have  been  advan- 
tageously employed  with  live  twigs  to  brush  the  larvae  off",  crushing  them 
with  their  feet  as  they  passed  on,  being  "  closely  followed  by  a  man  with  a 
scuffler,  set  so  as  to  cover  the  whole  space  between  the  plants ;  and  by  once 
or  twice  going  over  the  field  was  cleared."! 

It  was  a  universal  practice  in  Norfolk,  which  had  generally  a  good  effect, 
when  one  portion  of  a  field  was  swept  oif  by  the  larvae,  and  they  were 
marching  to  a  less  infested  portion,  to  draw  a  furrow  between  them,  deepening 
it  into  a  trench.  The  side  next  the  part  to  be  protected  should  be  made,  of 
course,  perpendicular,  or  even  overhanging  at  the  top,  if  possible:  thus  a 
trap  is  laid,  and  the  bottom  of  the  trench  will  soon  be  entirely  covered  with 
them.  It  is  likewise  a  very  sensible  precaution,  when  there  are  signs  of  the 
caterpillar  in  one  field,  to  cut  such  a  trench  across  a  gateway  connecting  it 
with  another  inclosure  where  there  are  no  symptoms  of  its  presence.  If 
water  rise  in  the  trench,  so  much  the  better;  if  not,  the  bottom  may  be 
filled  with  straw,  and  set  on  fire  when  the  caterpillars  have  accumulated  in 
sufficient  numbers,  which  is  a  very  speedy  and  excellent  mode  of  destroying 
them. 

Hand-picking  and  ducks  are,  however,  most  to  be  relied  on;  it  is  true 
that  the  former  is  tedious,  if  not  expensive,  where  the  caterpillars  are  so 
numerous  that  as  many  as  sixteen  score  have  been  counted  on  one  large 
plant;  but  in  such  cases  they  should  be  brushed  or  whipped  off"  into  fruit- 
baskets  or  sieves ;  otherwise  pint  or  smaller  pots  are  well  adapted  for  collect- 
ing them,  which  can  be  emptied  into  lai'ge  covered  vessels  at  the  head  of  the 
field,  containing  some  salt  and  water,  or  lime-water,  to  prevent  the  cater- 
pillars from  crawling  out.  Mr.  Sells  states  that  a  boy  ten  years  old  gathered 
the  caterpillars  in  a  field  suffering  in  a  slight  degree,  at  the  rate  of  180  in  an 
hour;  eight  hours  per  diem  would  give  nearly  1500,  or  9000  a-week;  so 
that  ten  or  twelve  children,  from  six  to  ten  years  old,  would  collect  90,000 
or  100,000  in  a  week,  where  they  are  not  abundant;  in  such  a  case,  Gd. 
a  pint,  and  2s.  a-day  to  the  superintendent,  would  probably  answer  the 
purpose.  I 

*  Abstract  from  Marshall's  Rural  Economy,  p.  18. 

+  Transactions  of  the  Yorkshire  Ayricultural  Society,  p.  54. 

ij:  Transactions  of  the  Entomological  Society,  vol.  ii.  p.  Ixxviii. 
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Mr.  Manning  says,  '-Pigs  will  destroy  the  larvae  to  a  very  great  extent, 
and  without  injuring  the  crop  in  the  slightest  degree;"  but  that  160  young 
ducks  soon  put  a  stop  to  the  black  caterpillars.  Ducks,  having  been  tried 
with  universal  success,  are  decidedly  the  favourites :  they  are  also  useful  to 
eat  slugs  and  other  small  animals  destructive  to  field-crops  and  vegetables. 
Poultry  are  said  to  be  equally  beneficial,  with  the  exception  of  turkeys, 
which  will  not  touch  the  negro  caterpillars.  Fowls  are  naturally  fond  of 
worms  and  caterpillars,  so  much  so  that  hens'  eggs,  when  they  feed  much 
on  meadows  and  mountains,  without  corn-food,  are  not  well  flavoured.  It 
is  therefore  not  difficult  to  induce  them  to  make  the  most  of  their  time, 
when  they  are  invited  to  such  a  luxurious  banquet.  Indeed  it  is  supposed 
to  be  most  judicious  to  tui-n  in  iDoultry  where  the  caterpillars  do  not  abound, 
as  they  will  search  them  out,  and  leave  the  turnips  uninjured;  whereas  the 
ducks,  under  such  circumstances,  would  attack  the  turnip-tops,  and  thus 
the  remedy  might  prove  as  bad  as  the  malady. 

Hundreds  of  ducks  were  turned  into  a  field  in  Kent,  which  saved  the 
crop;  and  by  this  method  Mr.  Osborne,  of  Birdham,  in  Sussex,  preserved 
his  turnips.  Eighty  ducks  from  Leadenhall  market  did  not  work  well  the 
first  day,  but  on  the  following  iliej  quickly  accomplished  their  allotted  task, 
thriving  uj)on  their  new  food.  At  Long-Ditton  the  ducks  and  fowls  proved 
equally  useful.  At  Chertsey,  a  farmer  put  150  half-grown  fowls  into  a 
waggon,  which  was  drawn  into  the  middle  of  a  cankered  field,  and  tui-ned 
them  loose,  when  they  soon  annihilated  the  caterpillars ;  and  they  rendered 
the  same  services  on  the  adjoining  farm  immediately  after.  Even  when  a 
part  of  the  field  has  been  all  but  destroyed,  the  introduction  of  ducks  has 
speedily  changed  its  appearance;  the  sooner,  however,  this  useful  operation 
commences  the  better;  the  farmer  should  therefore  be  on  the  watch  for  the 
young  caterpillar,  and  immediately  set  his  ducks  and  poultry  to  do  their 
duty.  Nearly  400  ducks  were  at  work  at  one  time  on  two  farms  in  Nor- 
folk, and  saved  all  the  crops  intrusted  to  their  care.  When  such  large 
numbers  are  employed,  they  ought  to  be  formed  into  detachments  of  not 
more  than  100,  and  each  must  be  attended  by  a  boy  or  a  girl,  to  precede 
them  with  a  long  light  pole  or  willow  rod,  to  brush  the  caterpillars  off"  the 
leaves,  as  well  as  to  drive  the  birds  to  water  and  to  rest  three  or  four  times 
a-day ;  after  drinking,  the  ducks  will  often  disgorge  the  caterpillars  in  great 
quantities,  and  soon  go  to  work  again  with  whetted  appetites:  they  must 
also  be  driven  home  at  night,  and  put  in  a  barn,  where  they  ought  to  be  fed 
Avith  a  little  barley  or  other  grain,  to  keep  them  in  health  and  vigour, 
otherwise  so  much  living  animal  food  disagrees  with  them,  and  causes  purg- 
ing.     Old  ducks  do  not  work  well;    select,  therefore,  those  that  are  fi'oni 
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three  to  five  weeks  old.  Mr.  Sells  recommends  that,  after  ducks  and  fowls 
have  been  made  to  fast  a  few  hours,  they  should  be  tried  with  the  larvae, 
either  alone  or  mixed  with  barley,  by  which  means  they  would  become 
acquainted  with  the  insect  to  be  sought  for,  and  probably  take  a  predilection 
for  it. 

I  must  not  omit  to  state  that  Mr.  Porter,  of  Covehithe,  in  Suffolk, 
derived  great  benefit  from  driving  a  flock  of  sheep  over  those  turnip  fields 
which  were  infested  with  the  black  caterpillar. 

Having  now  discussed  the  various  methods  that  have  been  adopted  to 
arrest  the  ravages  of  the  black  caterpillar,  we  wish  to  impress  upon  the 
agriculturist  that  to  be  successful  in  any  plan  of  extirpation,  whether  it 
regards  the  black  caterpillar,  when  he  again  visits  our  turnip  fields,  or  any 
other  insect  which  ravages  them  every  year,  it  must  be  resolutely  persevered 
in,  and  above  all  things  applied  in  good  time.  If  we  be  dilatory  or  procras- 
tinating, what  chance  have  we  in  coping  with  an  active  enemy,  which  on 
the  coast  of  Norfolk  appeared  in  such  myriads  that  the  plants  were  stripped 
in  a  few  days,  so  that  it  was  too  late  when  the  blacks  made  their  appearance 
to  apply  a  remedy?  And  this  proves  how  essential  it  is  to  be  able  to  recog- 
nize the  saw-fly,  in  order  to  be  on  our  guard,  and  prepare  at  once  for  the 
worst.  With  this  object  in  view,  I  have  endeavoured  to  render  the  engrav- 
ings as  intelligible  and  complete  as  possible;  and  as  a  summary  of  the 
foregoing  details  will  be  useful  for  reference,  I  shall  proceed  to  lay  it  before 
the  reader. 

It  has  been  shown  in  the  first  chapter  that  the  turnip-fly  (Altica  nemo- 
rum)  is  only  to  be  dreaded  in  its  perfect  or  beetle  state;  but  it  is  quite 
otherwise  with  the  turnip  saw-fly,  the  caterpillar  or  larva  of  which  is  the 
only  state  in  which  it  is  capable  of  doing  any  mischief. 

The  turnip  saw-fly  is  called  by  scientific  men  Atkalia  spinarum.,  and 
also  Tenthredo  centifoUcG.  These  flies  come  over  from  the  north  of  Europe, 
but  are  probably  bred  in  small  numbers  annually  in  England. 

In  1756  their  first  appearance  was  recorded. 

Their  ^mischievous  visits  are  at  extremely  irregular  intervals. 

In  1782,  many  thousands  of  acres  were  entirely  destroyed  in  the  county 
of  Norfolk  by  the  black  caterpillar. 

Subsequently  to  1782,  the  year  1835  lias  proved  the  most  fatal  to  the 
turnip  crops  from  their  attacks,  the  produce  of  a  second  and  third  sowing 
being  destroyed  by  the  black  caterpillars. 

In  July,  August,  and  September,  the  saw-flies  are  most  abundant;  but 
they  have  been  found  as  early  as  the  29th  of  March,  and  as  late  as  the 
middle  of  October. 
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The  male  saw-flies  are  the  smallest,  and  hatch  first;  they  are  supposed 
to  be  most  abundant,  but  my  experience  leads  to  an  opposite  conclusion. 

On  being  touched  they  feign  death;  and  are  torpid  in  moist  and  cloudy 
"weather,  but  very  active  in  the  sunshine. 

They  rest  by  night  on  plants  and  flowers,  and  feed  upon  the  pollen. 

They  seem  to  fly  against  the  wind,  like  the  turnip-beetles. 

Watering  the  plants  as  soon  as  the  saw-flies  appear  would  in  all  proba- 
bility preserve  the  crop. 

Scattering  finely-powdered  salt  over  the  turnips  when  they  are  wet 
would  keep  the  females  from  depositing  their  eggs. 

The  eggs  are  laid  immediately  after  paring,  between  the  cuticles  of  the 
leaf,  close  to  the  margin,  or  in  the  edge  of  a  large  hole,  and  are  deposited 
singly  in  cells. 

Outside  rough  leaves  are  selected  for  this  purpose ;  and  the  leaflets  at 
the  base  are  often  preferred. 

The  turnip  saw-flies  live  twelve  or  fourteen  days,  and  the  females  are 
exceedingly  tenacious  of  life. 

A  female  will  lay  from  250  to  800  eggs ;  and  they  hatch  in  from  five  to 
eleven  days. 

The  black  caterpillars  are  about  one-tenth  of  an  inch  long  at  fii-st,  but 
three-quarters,  and  sometimes  nearly  an  inch  in  length  when  arrived  at 
maturity. 

They  change  their  skins  thrice  during  their  lives,  which  extend  to  nine- 
teen days,  or  three  weeks. 

Previous  to  changing  their  first  skin,  they  have  the  power  of  emitting  a 
thread  from  their  mouths,  and  are  diflBcult  to  shake  off":  after  the  first  moult 
they  fall  down  on  the  slightest  touch,  and  lie  curled  up. 

If  the  caterpillars  be  disturbed  whilst  moulting  they  die. 

They  descend  into  the  earth  and  there  form  a  cocoon,  in  which  they 
change  to  pupae,  often  lying  in  the  ground  the  whole  winter;  but  in  summer 
the  saw-flies  hatch  in  three  weeks. 

When  they  descend  into  the  eaHh,  if  it  be  fres?c  and  moist,  it  is  better 
suited  to  their  economy  than  when  it  is  very  dry. 

Light  soils  seem  to  suit  them  best. 

Swedes  by  the  side  of  white  turnips  often  not  touched  :  in  other  instances 
they  have  sufiered  equally. 

Sivedes  more  or  less  infested,  but  not  a  caterpillar  to  be  seen  on  the 
English  turnips. 

The  young  larvce  oxe  fastidious ;  and  when  feeding  on  an  old  leaf  do  not 
relish  a  young  one. 
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They  are  most  voracious  immediately  after  changing  their  skins;  and 
when  nearly  full-grown  do  the  most  mischief. 

They  do  not  appear  simultaneously;  and  there  are  often  three  broods  in 
a  year, 

A  thunder-storm  destroyed  myriads  of  the  black  caterpillars. 

Cold  checks  their  progress,  and  often  kills  them ;  and  tvet  causes  diarrhoea, 
which  carries  off  great  numbers. 

Checked  and  destroyed  in  the  ground  by  the  frost  of  January,  1838. 

Sometimes  attack  fields  in  patches;  at  others  commence  on  one  side,  going 
regularly  forward ;  and  again  leaving,  perhaps,  a  space  in  the  middle  and  all 
the  borders  untouched. 

Large  and  open  fields  more  liable  to  be  attacked  than  small  and  inclosed 
ones. 

Rooks  and  sivallows  are  very  serviceable  in  thinning  their  ranks;  the 
former  feeding  on  the  caterpillars,  the  latter  upon  the  saw-flies. 

The  caterpillars  seem  to  be  nearly  free  from  parasitic  enemies. 

The  streiving  of  quick-lime,  coal-ashes,  and  soot,  has  been  attended  with 
various  success,  and  generally  with  beneficial  results. 

Repeated  rolling  has  killed  and  checked  the  caterpillars ;  but  its  effects 
are  partial. 

Hoeing  an  attacked  crop  the  most  fatal  experiment,  until  all  the  cater- 
pillars have  disappeared. 

Drawing  a  cart-rope  over  the  turnips  to  shake  off"  the  caterpillars  has 
proved  more  or  less  effective,  most  so  when  a  brush  made  of  elder-boughs 
has  been  fastened  to  it. 

An  axle-tree  with  wheels,  the  former  armed  with  green  furze,  drawn 
along  the  rows,  wounds  and  destroys  the  larvae,  as  will  also  a  hushed  hurdle. 

Brushing  the  larvae  off  with  live  twigs  and  stamping  upon  them,  a  man 
following  with  a  scuffier,  has  cleared  a  field  of  the  larvae. 

A  trench  judiciously  cut  will  often  preserve  a  portion  of  a  field,  or  an 
adjoining  one. 

Hayid-picking,  when  the  larvae  are  not  excessively  abundant,  may  be 
depended  upon  as  a  certain  remedy ;  and  when  in  great  numbers  they  may 
be  brushed  into  sieves. 

Pigs  will  destroy  the  black  caterpillars. 

Ducks  and  poultry  will  devour  them  with  avidity ;  and  this  seems  to  be 
the  most  easy  and  effectual  method  of  extirpating  the  black  caterpillars :  the 
birds  may  either  be  carried  or  driven  into  the  field,  according  to  the  distance. 

Sheep  driven  over  fields  infested  with  the  caterpillar  have  done  essential 
service. 
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Explanation  of  Plate  B. 


Fig.  1.  The  eggs  of  the  turnip  saw-fly  deposited  in  the  leaf. 

Fig.  2.  The  larvae  or  caterpillars  feeding  and  at  rest. 

Fig.  2  a.  One  of  the  fore-legs  magnified. 

Fig.  3.  The  cocoon,  open  at  one  end,  after  the  fly  has  emerged  from  it. 

Fig.  4.  The  larva,  as  seen  in  the  winter,  when  a  cocoon  is  opened  longitudinally. 

Fig.  5.  The  pupa  or  nympha  in  a  cocoon,  opened  longitudinally  in  the  spring. 

Fig.  6.  The  male  turnip  saw-fly,  considerably  magnified ;  the  cross  lines  showing  the 

exact  natural  dimensions  of  a  living  fly. 
Fig.  7.  The  female  fly,  the  size  of  nature  ;    some    specimens,   however,    are  a  little 

smaller. 
Fig.  8.  The  head  of  a  caterpillar,  showing  a  front  view  of  the  face,  which  is  highly 

magnified,  as  well  as  all  the  following  figures  : — 
6,  The  minute  eyes. 

c,  The  short  antennae. 

d,  The  mouth. 

Fig.  9.  The  various  organs  of  the  mouth  of  the  caterpillar  separated:  — 

e,  The  labrum  or  upper-lip. 

/,   One  of  the  mandibles  or  teeth. 
ff,   One  of  the  maxillae  or  jaws. 
*,  The  pectinated  or  comb-like  lobe. 
h,  The  maxillary  palpus  or  feeler. 
»',  The  mentum  or  chin. 
Jc,  The  labium  or  under-lip. 

1,  The  two  labial  palpi  or  feelers. 

Fig.  10.  The  various  organs  of  the  mouth  of  the  fly  separated: — 
ni,  The  labrum  or  upper-lip. 

n,  The  two  mandibles  or  teeth. 

0,  The  maxillae  or  jaws,  uniting  at  their  base. 

p,  The  maxillary  palpi  or  feelers. 

q,  The  mentum  or  chin. 

r,  The  labium  or  under-lip. 

s,  The  labial  palpi  or  feelers. 
Fig.  11.  One  of  the  antennae. 
Fig.  12.   Abdomen  of  the  male,  viewed  beneath. 
Fig.  13.  Abdomen  of  the  female,  viewed  beneath. 

t,  The  valves  and  ovipositor. 
Fig.  14.  The  same  forcibly  separated. 
Fig.  15.  Lateral  view  of  the  abdomen  of  a  female. 

u,  The  valves  and  ovipositor  in  profile. 
Fig.  16.  One  of  the  valves  detached 
Fig.  17.  One  of  the  outer  lancets 
Fig.  18.  One  of  the  inner  lancets. 
Fig.  19.  One  of  the  fore-legs: — 

V,  The  thigh  attached  to  the  trochanters  and  coxa. 

w,  The  tibia  or  shank. 

X,  The  five-jointed  foot  or  tarsus. 

y,   One  of  the  four  suckers. 

2,  The  two  claws  and  pulvillus. 
Fig.  20.  The  under  side  of  a  turnip-leaf. 

All  the  figures  are  drawn  from  nature. 
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CHAPTER   III. 

THE  NATURAL  HISTORY  AND  ECONOMY  OF  VARIOUS  INSECTS  AFFECTING  THE 
TURNIP  CROPS;  INCLUDING  THE  PLANT-LICE,  MAGGOTS  OF  FLIES,  CATER- 
PILLARS  OF   MOTHS,  ETC. 

Having  detailed  the  economy  and  natural  history  of  two  of  the  most  for- 
midable enemies  to  the  turnip  crops,  I  shall  proceed  to  the  investigation  of 
some  others  which  attack  the  foliage,  and  leave  for  a  future  chapter  those 
which  assail  the  roots.  Some  of  them  may  at  first  appear  to  be  of  little  con- 
sequence, as  affecting  the  property  of  the  farmer;  but  as  we  know  that  it  is 
only  from  the  excess  of  insects  that  serious  mischief  arises,  and  as  it  is  far 
from  improbable  that  they  may  all  have  their  destined  periods  of  appearance, 
to  ravage  our  crops  with  fearful  force,  none  of  them  ought  to  be  neglected: 
for  these  reasons  it  will  be  advisable  to  make  all  the  insects  connected  with 
farming  known  to  the  agriculturist ;  and  I  hope  that  the  thirst  for  knowledge 
which  is  so  natural  to  man,  will  tend  to  render  my  investigations  acceptable. 
Let  it  likewise  ever  be  borne  in  mind  that  whatever  God  has  created  is  de- 
serving of  our  attention,  and  the  more  we  study  His  works  the  more  con- 
vinced shall  we  be  of  the  wisdom  they  manifest. 

HISTORY   OF  THE  APHIDES,   OR  PLANT-LICE. 

There  is  no  tribe  of  insects  so  universally  distributed,  or  exceeding  in 
multitudes  the  plant-lice ;  and,  of  all  the  animals  that  are  destined  to  torment 
the  gardener,  none  are  more  successful  than  the  aphides,  and  the  agricul- 
turist not  unfrequently  sufiers  from  the  effects  of  their  blighting  powers,  for 
probably  there  is  not  a  plant,  from  the  smallest  grass  to  the  most  stately  tree, 
that  is  altogether  exempt  from  the  visits  of  this  pigmy — 

"  Feeble  race !  yet  oft 
The  sacred  sons  of  vengeance,  on  whose  course 
Corrosive  famine  waits,  and  kills  the  year  " 

The  immortal  Linnaeus,  considering  that  every  plant  supported  a  distinct 
species  of  Aphis,  named  these  insects  after  the  vegetables  they  fed  upon ;  and 
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similar  as  they  may  appear  to  a  careless  observer,  I  am  induced,  from  an 
extensive  and  careful  examination  of  this  subject,  to  subscribe  generally  to 
the  opinion  of  the  Swedish  naturalist;  indeed,  as  far  as  the  turnip  is  con- 
cerned, there  are  three,  if  not  four  species  of  plant-lice  that  are  attached  to 
the  different  varieties  of  this  invaluable  crop — two  or  three  living  upon  the 
leaves,  the  other  infesting  the  flower-stalks  of  those  left  for  seed :  one  is  ex- 
ceedingly like  those  which  attack  the  cabbages,*  and  I  believe  they  are  iden- 
tical ;  if  such  be  the  case,  it  may  be  admitted  as  an  exception  to  a  general 
rule,  but  it  must  be  remembered  that  it  is  the  Swedes  which  this  species 
infests. 

We  have  in  a  former  chapter  alluded  to  the  remarkable  economy  of  the 
aphides,  which  dm-ing  the  summer  bring  forth  young  without  sexual  inter- 
course, and  in  the  autumn  lay  eggs ;  the  fecundation  of  the  first  female  being 
sufficient  to  render  twenty  successive  generations  fertile.f  No  writer  that 
I  am  aware  of  has  paid  particular  attention  to  the  turnip  aphides,  although 
the  leaves  are  often  infested  to  a  great  extent  towards  the  end  of  summer, 
as  well  as  in  the  autumn,  and  by  their  piercing  the  nerves  the  leaves  become 
curled  and  distorted,  at  the  same  time  affording  the  insects  a  habitation,  pro- 
tected both  from  heat,  wet,  and  cold :  the  green  tops  thus  become  less  ser- 
viceable as  food  for  cattle,  and  the  growth  of  the  roots  is  unquestionably 
retarded  by  the  exhaustion  of  the  leaves,  and  the  outer  ones,  turning  yellow, 
fall  of  They  are  sometimes  attacked  at  a  much  earlier  period ;  for  Mr.  Mar- 
shall observed  the  aphides  extremely  numerous  on  seedling  leaves,  from 
whence  he  concludes  that  they  may  be  the  cause  of  the  very  slow  progress 
which  is  sometimes  made  by  the  young  turnip  plants  to  push  into  rough- 
leaf.  ' 

I  wished  to  watch  the  economy  of  these  insects,  and  having  sown  some 
turnip -seed  in  a  garden  in  the  spring,  I  found  the  leaves  infested  with  the 
aphides  in  the  middle  of  July,  when  the  wingless  females  (N"o.  4,  fig  7;  8, 
magnified),  J  were  surrounded  by  their  young  broods,  unmolested  by  the 
heavy  rains  which  had  incessantly  flillen  during  the  previous  fortnight;  and 
two  winged  ones  were  sheltered  in  the  same  situation  (fig.  5 ;  6,  magnified). 
On  the  under  side  of  one  small  leaf  I  counted  168  aphides ;  they  comprised 
about  a  dozen  large  green  ones,  like  figs.  7  and  8,  one  of  which  was  just 

*  Mr.  F.  Walker  says,  "Two  distinct  species  infest  the  turnip;  the  one  is  bright  pale  red  in 
colour,  the  other  green,  covered  with  white  down,  which  is  also  abundant  on  the  cabbage."— See 
The  Entomologist,  p.  ]  73. 

t  M.  Bonnet,  who  first  tried  the  experiment,  thinks  that  aphides  would  produce  in  this  way  to 
the  thirtieth  generation. 

+  All  the  lines  and  cross-lines  denote  the  natural  dimensions  of  the  magnified  figures  throughout 
this  volume. 
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giving  birth  to  a  young  aphis;  apparently,  to  me,  it  was  inclosed  in  a  thin 
membrane,  and  came  forth  backwards,  which  would  render  its  inclusion  in 
a  sac  the  more  necessary ;  it  was 
exactly  like  a  pupa,  with  two 
little  black  eyes  shining  through, 
and  the  antennae  were  folded 
backward,  as  well  as  the  legs, 
so  that  the  limbs  were  not  free, 
but  the  instant  it  was  perfectly 
excluded  it  began  to  move  its 
horns,  and  immediately  after- 
wards used  its  legs.^  The  fe- 
males are  green,  and  finely  sha- 
greened ;  most  of  them  were 
surrounded  by  eight  or  ten 
young  ones  of  a  yellower  colour, 
and  there  was  a  considerable 
number  of  larger  young  ones,  of  a  somewhat  rosy  tint.  I  likewise  observed 
eight  dark  specimens,  each  of  which  was  accompanied  by  five  or  six  young 
ones,  of  a  similar  colour,  with  two  dark  oval  spots  upon  the  head ;  and  these, 
I  am  inclined  to  believe,  belonged  to  a  different  species. 

It  may  readily  be  conceived  that,  under  favourable  conditions  of  the  at- 
mosphere, the  multiplication  of  the  aphides  must  be  beyond  calculation :  in 
1827  and  1836  they  are  stated  to  have  committed  very  extensive  ravages  on 
the  tm-nip  crops.f  In  the  absence,  however,  of  any  positive  data  imme- 
diately connected  with  the  natural  history  of  the  turnip  aphides,  I  shall  avail 
myself  of  information  relating  to  kindred  species,,  which  will  equally  well 
illustrate  the  habits  and  economy  of  this  family,  and  supply  us  with  the 
means  of  studying  any  of  its  members.  J  Most  of  the  plant-lice,  I  believe, 
come  forth  in  the  spring,  as  soon  as  the  foliage  is  apparent,  but  some  are  seen 
even  before  the  leaves  are  expanded:  at  this  time  they  are  all  wingless  fe- 
males, which  have  hatched  from  eggs  that  had  been  laid  the  foregoing  au- 
tumn :  these  soon  disperse,  and  forcing  their  rostrums  up  to  the  base  in  the 
tender  stalks  and  leaves  of  plants,  begin  to  produce  young  in  ten  or  twelve 

*  Mr.  W.  Curtis  says  that  the  young  of  A.  salicis  were  able  to  use  their  legs  before  they  were 
perfectly  disengaged  from  their  mother,  and  thus  assisted  in  liberating  themselves. — Linnean  Trans- 
actions, vol.  vi.  p.  79. 

t  In  1793  the  aphides  were  the  chief,  and  in  1798  the  sole  cause  of  the  failure  of  the  crops  of 
hops. — W.  Curtis,  Linnean  Transactions,  vol.  vi.  p.  79. 

t  Schmidberger,  in  Kollar's  Naturgeschichte  der  schaedlichen  Insecten:  see  Aphis  pijri,  mali, 
pruni,  and  pe7'sic(e,  p.  291. 
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days,  which  likewise  seem  to  be  wingless  females ;  and  as  no  males  make  their 
appearance  until  the  autumn,  when  pairing  takes  place,  it  is  evident  that 
the  females  must  be  pregnant  at  their  birth,  without  sexual  intercourse;  and 
this  occurs  for  several  successive  generations.  The  females  produce  about 
two  young  ones  daily  during  fifteen  or  twenty  days;^  and  KoUar  says  that, 
in  ten  days,  the  third  generation  from  the  eggs  is  able  to  bring  forth  young, 
comprising  winged  as  well  as  wingless  females,  the  former  flying  away  aa 
soon  as  they  have  arrived  at  maturity,  and  the  latter  remaining  on  the  plant 
where  they  were  produced.  Both  the  winged  and  wingless  females  of  the 
third  generation  are  able  to  produce  young  in  eight,  and  even  in  four  days, 
which  are  capable  of  the  same  power  as  their  parent  at  the  expiration  of  a 
similar  space  of  time ;  and  proceeding  thus  until  the  middle  of  September, 
the  generations  often  amount  to  sixteen  or  twenty — thus,  from  one  egg  only, 
729,000,000  aphides  would  be  produced  in  seven  generations,  taking  thirty 
as  the  average  of  each  brood — twenty  being  the  minimum,  and  forty  the 
maximum ;  f  so  that  if  they  all  lived,  everything  on  the  face  of  the  earth 
would  be  covered  with  them.  About  the  middle  of  September,  the  last  gene- 
ration, consisting  of  males  and  females,  is  produced;  the  former  generally 
becoming  winged.  When  they  have  attained  maturity,  the  sexes  pair,  and 
the  females  no  longer  bring  forth  young,  but  lay  eggs,  which  are  able  to  re- 
sist the  severity  of  winter,  and  these,  hatching  in  the  succeeding  spring,  again 
produce  viviparous  mothers.  The  autumnal  stock,  having  provided  for  the 
continuation  of  its  race  in  the  following  year,  generally  dies  off  before  the 
approach  of  winter. 

Towards  the  end  of  March,  or  the  beginning  of  April,  we  often  have  a 
succession  of  cold  drying  winds,  from  the  north  and  north-east,  at  which 
time  the  aphides  occasionally  make  their  appearance  so  suddenly  as  to  be 
termed  a  blight:  these  must  be  the  offspring  of  the  autumnal  eggs,  or 
broods  which  had  lived  through  the  winter.  Their  increase  in  damp  and 
sultry  weather,  at  a  more  advanced  period,  is  equally  surprising;  and  the 
universal  diffusion  of  such  myriads,  soon  after  a  thunder-storm,  has  led,  as 
with  the  black  caterpillars,  to  the  vulgar  error  of  their  having  fallen  from 
the  clouds.  Electricity  probably  causes  the  simultaneous  appearance  of 
insects  in  many  instances,  for  the  irritability  of  the  nervous  system  is 
excited  by  the  increased  action  of  oxygen,  so  that  insects,  both  in  the  egg 

On  opening  the  body  of  a  willow  aphis,   Mr.  W.  Curtis  counted  sixty-one  young  ones,  large 
and  small,  and  in  another  forty-six. 

t  Reaumur  (vol.  vi.  p.  566)  has  proved  that,  in  five  generations,  one  aphis  may  be  the  progenitor 
of  5,904,900,000  descendants ;  and  it  is  supposed  that,  in  one  year,  there  may  be  twenty  generations. 
—  See  Kirby  and  Spence's  Introduction  to  Entomology,  vol.  i.  p.  174. 
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and  pupa  states,  may  be  more  speedily  developed,  the  dormant  eggs  may 
thus  be  called  instantly  into  life,  and  the  viviparous  aphides  bring  forth 
their  young  simultaneously;  which  may,  in  some  measure,  account  for  the 
vast  swarms  of  plant-lice  that  so  frequently  cover,  .in  a  few  hours,  the 
flowers  in  our  gardens  and  the  crops  in  our  fields. 

I  have  already  stated,  that  there  are  three,  if  not  four  species  of  aphides 
which  live  upon  the  turnips:  the  first  (figs.  6  and  8)  I  have  found  under  the 
rough  leaves  of  the  English  varieties,  as  well  as  one  which  I  believed  to  be 
distinct;  another  (No.  5,  figs.  2  and  4)  appears  to  be  attached  to  the  Swedes; 
and  the  last  (No.  4,  figs.  2  and  4)  is  secreted  amongst  the  flower-stalks. 
During  the  first  few  generations  they  are  all  wingless,  but  as  the  summer 
advances  they  appear  to  arrive  at  greater  perfection,  and  assume  a  more 
complete  state  of  development ;  so  that,  eventually,  individuals  of  both  sexes 
are  furnished  with  wings,  when  they  are  capable  of  doing  incredible  mis- 
chief by  the  extended  field  of  their  operations ;  for,  flying  about,  they  form 
colonies  in  every  direction,  and  they  are  thus  enabled  to  select  a  proper 
nidus  for  the  eggs,  which  are  laid  by  the  last  generation  in  the  autumn,  after 
the  pairing  of  the  sexes.  The  aphides  generally  deposit  their  eggs,  which 
are  hard,  and  like  parchment,  in  the  most  secure  places,  under  the  buds,  in 
the  forks  of  branches  of  trees,  &c.,  and  sometimes,  it  appears,  upon  the 
leaves.^ 

The  young  are  furnished  with  horns  and  legs,  like  their  parents,  but  they 
are  generally  narrower  in  proportion,  and  often  of  a  different  colour.  Like 
most  insects  in  their  growing  state,  they  change  their  skins  several  times, 
which  are  left  sticking  to  the  plants  on  which  they  live;  and  they  are  never 
deprived,  from  their  birth  to  their  adult  state,  of  the  power  of  locomotion, 
as  the  turnip-beetles  and  turnip  saw-flies  are,  which  lie  quiescent  in  their 
pupa  state.  The  aphides  belong  also  to  an  order  which  we  have  not  before 
noticed,  called  Homoptera,  but  it  formed  a  section  only  of  Linnaeus's  order 
Hemiptera:  the  family  is  named  Aphidid^,  containing,  amongst  other 
groups,  an  extensive  genus  called  Aphis. 

This  genus t  has  two  horns,  considerably  longer  than  the  body,  often  as 
long  as  the  wings,  naked  and  tapering  like  bristles,  inserted  in  front  of  the 
face,  composed  of  seven  joints,  of  which  the  two  first  are  short  and  oblong, 
the  following  long,  especially  the  third.  Rostrum  bent  under  the  breast, 
short,  and  four-jointed;  longest  in  the  females.  Eyes  globose  and  lateral; 
ocelli,  or  simple  eyes,  three,  very  remote.     Collar  of  thorax  very  long  in  the 

*  Mr.  W.  Curtis  saw  several  small  irregular  groups  of  eggs  of  an  aphis,  which  were  depuslteil  ou 
both  sides  of  the  leaves  of  some  auricula  plants,  in  November. 
t  Curtib's  British  Eatomohrjy,  fol.  and  Plate  577. 
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males.  Abdomen  ovate-conical  in  the  males,  with  two  tubes  on  the  fifth 
segment.  Wings  four,  transparent,  deflexed  in  repose;  superior  twice  as 
long  as  the  body,  ample,  with  several  nervures,  the  furcate  apical  cells  short : 
inferior  wings  much  smaller,  with  a  nervure  forming  three  rays.  Females 
generally  apterous ;  the  bodies  stouter.  Legs  six,  long  and  slender,  especially 
the  hinder  pair:  thighs  long;  shanks  longer;  feet  short,  composed  of  two 
joints,  the  first  scarcely  visible,  terminated  by  two  curved  acute  claws. 

The  different  species  already  alluded  to  I  will  now  proceed  to  de- 
scribe : — 

1.  Aphis  rajpoe,  Curtis^ — the  turnip-leaf  plant-louse. 

ifa^e— ochraceous;  horns  moderately  long,  setaceous,  fuscous,  two  first 
joints  black,  third  ochreous  at  the  base:  head  blackish,  collar  ochreous 
and  brown,  disk  of  thorax  shining  black;  abdomen  greenish,  the  spiracles  or 
breathing  pores  brown :  tubes  long,  slender,  ochreous  at  the  tip ;  the  apical 
process  of  the  body  ochreous  also:  wings  iridescent,  the  nervures  light 
brown :  stigmatic  spot  long  and  yellowish ;  apical  cell  somewhat  oval ;  fur- 
cate cells  elongate-trigonate ;  terminal  one  short :  tips  of  thighs,  shanks,  feet, 
and  claws,  black  (No.  4,  fig.  5;  6,  magnified).  Female — bright  green, 
shagreened :  horns  fuscous,  except  at  the  base :  eyes,  tips  of  shanks,  and  feet, 
black  (fig.  7;  8,  magnified). 

Abundant  beneath  the  leaves  of  the  English  turnip  the  whole  of  July, 
&c.  It  is  at  once  distinguished  from  the  other  species  by  its  long  tubes  and 
small  apical  cells  of  the  wings. 

During  the  summer  and  autumn  of  1842,  between  500  and  600  acres 
of  turnips  were  totally  destroyed  by  the  aphides,  in  the  neighbourhood 
of  Alnwick  and  Wooler. — (See  Zoologist,  vol.  i.  p.  123.) 

And  in  1854,  Aphis  rumicis  was  exceedingly  abundant  everywhere,  and 
destroyed  the  turnip  crops  to  a  great  extent  in  Yorkshire,  as  stated  in  a 
communication  from  Mr.  Lister. 

2.  Aphis  duhia,  Cui'tis— the  black- spotted  turnip-leaf  plant-louse. 
Female  ? — dull  darkish  gi-een,  shagreened :   antennae  shortish,  third  joint 

ochreous,  the  following  fuscous :  rostrum  short  and  stout :  eyes,  ocelK,  and 
two  large  patches  on  the  collar,  black:  each  segment  of  the  abdomen  has  a 
more  or  less  complete  transverse  black  stripe,  interrupted  down  the  middle; 
the  tubes  are  slender  and  longish ;  the  tail  is  banded  with  black,  and  the 
conical  apex  is  of  the  same  colour :  legs  ochreous ;  tips  of  thighs,  tibiae,  and 
the  tarsi,  fuscous. 

.Found,  the  end  of  July,  beneath  the  turnip-leaves,  with  the  former 
species. 

*  Curtis's  Guide  to  an  Arrangement  of  British  Insects,  Genus  1047,  18  b. 
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3.  Aphis  brassicce,  Linngeus — the  cabbage  and  Swedish  turnip-leaf  plant- 
louse. 

Male — generally  pea-green:  horns  setaceous,  longish,  and  black;  as  well 
as  the  head,  collar,  and  disk  of  thorax:  several  blackish  bands,  more  or  less 
perfect,  across  the  body:  tubes  short  and  stoutish,  black  at  the  base:  wings 
iridescent,  stigma  pale-green,  nervures  strong,  piceous,  apical  cell  large,  and 
the  first  furcate  one  wider  than  in 
A.  rapce:  legs  black,  base  of  thighs  (fx:;^^^' 
green  (No.  5,  fig.  1 ;  2,  magnified).     '  ^^ 

Female — slightly  mealy,  generally 
of  a  yellower  green  than  the  males : 
third  joint  of  antennaa  ochreous, 
following  black:  eyes,  two  large 
spots  on  the  crown,  and  one  on  each 
side  of  the  collar,  black:  abdomen 
very  large  and  heavy:  spiracles,  several  dots  upon  the  back,  and  a  few 
transverse  streaks  beyond  the  middle,  black :  tubes  short  and  black,  as  well 
as  the  legs ;  base  of  thighs,  greenish  (fig.  3 ;  4,  magnified). 

As  far  as  my  own  observation  goes,  the  Swedes  have  suffered  most  from 
the  aphides;  the  under  sides  of  the  curled  leaves  being  sometimes  densely 
covered  with  them,  of  all  sizes.  The  old  wingless  females  are  seen  resting 
in  August,  September,  and  October,  surrounded  by  their  young  broods,  with 
here  and  there  a  winged  male  walking  lazily  over  his  kindred.  The  leaves 
are  frequently  at  the  same  time  gray  with  mildew;  but  that  is  a  distinct 
disease.^  I  may  observe  that  I  have  seen  myriads  of  Aphis  hrassicm  under 
cabbage  leaves  in  July,  and  secreted  in  the  leaves  of  the  crumpled  broccoli  as 
late  as  the  end  of  November,  when  they  were  of  all  ages  and  sizes,  both 
winged  and  apterous. 

4.  Aphis  floris-rapoi,  Curtis — the  turnip-flower  plant-louse. 

Male — dull  pale-green,  dusted  with  white:  antennae  moderately  long, 
blackish,  excepting  the  base  of  the  third  joint:  eyes,  head,  disk  of  the 
thorax,  and  abdomen,  varied  with  black;  tubes  short  and  barrel-shaped: 
wings  similar  to  those  of  A.  brassicm:  legs  ochraceous;  apex  of  thighs, 
shanks,  and  feet,  black  (No.  4,  fig.  1 ;  2,  magnified),  i^cma^e— dull  pale 
pea-green,  powdered  with  white:  rostrum  short  and  stout:  eyes  black; 
antennae  rather  short,  slightly  hairy,  terminal  half  brownish :  abdomen,  with 

*  It  i.s  said  that,  in  a  very  dry  autumn,  early  sown  turnips  seldom  escape  the  mildew,  which  is  a 
species  of  fungus,  forming  a  whitish  powder  over  the  leaves,  and  readily  brushing  off;  the  leaves  thus 
affected  soon  become  yellow,  dry,  and  brittle :  and  at  an  early  stage  this  disease  seems  to  encourage 
the  aphides,  owing  to  the  plants  not  being  healthy  and  able  to  resist  such  attacks. 
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the  spiracles,  and  several  dots  forming  two  rows  towards  the  apex,  black; 
tubes  short,  oval,  and  black:  legs  clothed  with  short  hairs;  the  feet  black 
(fig.  3;  4,  magnified).  I  regret  having  to  draw  my  description  and  figure  of 
the  male  from  dead  specimens ;  for  the  colours,  as  well  as  the  form  of  the 
body,  have  changed  considei-ably. 

Towai'ds  the  end  of  July  I  found  a  multitude  of  these  aphides  secreted 
amongst  the  short  flower-stalks  of  the  early  white  turnip,  when  a  few  only 
of  the  flowers  were  open.  They  were  of  various  sizes,  but  all  apterous  at 
that  period ;  by  the  middle  of  August,  however,  they  had  increased  to  very 
large  companies,  with  a  few  winged  specimens.  This  species  is  readily  dis- 
tinguished by  its  white  dusty  appearance,  with  which  both  sexes  are  thinly 
coated,  as  well  as  by  their  short,  conical,  and  black  tubes,  or  ducts:  the  black 
spots  on  the  backs  of  some  females  were  larger,  and  the  horns  longer,  than 
in  the  individual  represented  in  the  woodcut. 

Whether  any  of  the  above  aphides  deposit  the  sweet  liquor  called  honey- 
dew  upon  the  turnip-leaves  has  not  yet  been  observed ;  but  I  have  never  seen 
the  ants  occupied  in  visiting  the  infested  leaves  for  the  purpose  of  collecting 
the  saccharine  matter  which  exudes  from  the  two  abdominal  tubes  or  ducts, 
and  which  is  also  discharged  from  the  extremity  of  the  bodies  of  some 
species."^ 

Protected  as  the  aphides  are  in  the  wrinkles  of  the  leaves,  which  they 
themselves  have  caused  by  the  pumping  up  and  extravasation  of  the  sap,  it 
is,  I  think,  impossible  in  the  open  field  to  apply  any  effectual  remedy  for  the 
extirpation  of  this  prolific  tribe:  when  it  is  in  our  power,  the  best  plan 
would  be  to  cut  ofl"  the  diseased  leaves  as  soon  as  the  presence  of  the  insects 
is  detected,  and  crush  them  completely  under  foot,  or  put  them  into  a  sack 
and  carry  them  away  to  be  destroyed  with  boiling  water.  Watering  the 
plants  with  equal  parts  of  tobacco-water  and  lime-water  is  said  to  be  the 
best  mode  of  destroying  the  aphides  in  gardens;  and  if  plants  be  washed 
with  tobacco-water  alone — about  half  a  pound  of  tobacco  to  a  gallon  of  hot 
water — it  will  kill  the  aphides ;  and  if  applied  warm  it  will  kill  them  the 
sooner.  Strewing  tobacco  on  hot  cinders  will  soon  rid  a  green-house  of  this 
pest;  and  sprinkling  tobacco-dust  upon  trees,  when  the  dew  is  upon  the 
leaves,  is  an  infallible  remedy:  but  these  applications  would  avail  but  little 
in  the  field  even  if  it  were  practicable  to  employ'  them.  Sprinkling  of  lime- 
dust  is  likewise  considered  a  very  effective  cure,  but  not  in  wet  weather, 

*  The  exudation  of  this  honey,  which  passes  off  through  the  tubes,  and  crystallizes  in  cold  weather, 
may  be  a  necessary  means  of  disposing  of  any  surplus  secretions  arising  from  the  constant  supply  of 
sap  which  is  passing  through  the  stomachs  of  these  little  leeches,  and  which  they  may  not  have  the 
power  of  discharging  fast  enough  by  the  usual  organs. 
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when  the  lime  not  only  loses  its  caustic  quality,  but  the  aphides  so  perfectly 
secrete  themselves,  that  it  is  impossible  to  annoy  them:  I  have  been  aston- 
ished to  see  plants  swarming  with  them  on  the  first  dry  day  after  long-con- 
tinued and  very  heavy  rains. 

Fortunately,  no  tribe  of  insects  has  a  greater  number  of  natural  enemies 
to  keep  it  in  check  than  the  plant-lice;  for  besides  swallows,  robins,  and 
numerous  insectivorous  birds,  various  bugs,  spiders,  beetles,  and  wasps 
destroy  vast  quantities;  but  the  larv£e  of  the  lady-birds,  of  the  bee-like 
syrphus,  of  the  golden-eyed  flies,  and  several  minute  ichneumons,  are  pre- 
eminently useful,  and  particularly  deserving  of  our  attention :  so  much  so, 
that  on  the  Continent  gardeners  collect  the  larvse  of  the  lady-birds  and 
syrphidse,  and  put  them  upon  their  rose-trees,  &c. ;  for  as  they  subsist  entirely 
upon  aphides,  they  soon  clear  a  plant  of  these  troublesome  and  offensive 
little  pests.*  I  shall  now  endeavour  to  make  the  agriculturist  better 
acquainted  with  the  instruments  provided  by  Providence  to  subdue  a  tribe 
of  insects,  which,  without  such  parasites,  would,  like  the  plagues  of  Egypt, 
cover  the  land. 

One  of  the  most  conspicuous  and  eflScient  enemies  are  the  Goccinellce,  of 
which  about  thirty  different  species  have  been  noticed  in  England,!  varying 
amongst  themselves  in  colour  and  markings,  to  as  great  an  extent  as  any  of 
our  domestic  animals.  These  pretty  beetles,  called  lady-birds  and  lady-cows, 
seem  to  be  under  the  especial  care  of  the  Creator ;  for  they  have  secured 
the  affections  and  good  feeling  of  our  children,  and  are  amongst  the  few 
insects  which  in  this  country  we  are  taught  in  our  infancy  not  to  re- 
gard with  disgust  or  horror.  The  same  kindly  feeling  is  extended  to  them 
in  France,  where  they  are  almost  held  sacred,  being  called  vache  a  Dieu, 
and  hetes  de  la  Vierge,  or  "  God's  cows,"  and  "  the  Virgin's  insects."  The 
lady- birds  hybernate  and  pass  the  winter  in  the  crevices  of  paling  and 
trunks  of  trees,  under  loose  bark,  in  dry  leaves,  on  the  ground,  &c.,  and 
are  therefore  ready,  on  the  shortest  notice,  to  come  from  their  hiding-places, 
from  v/hich  they  are  allured  even  by  the  sunny  days  of  December ;  and 
on  the  approach  of  spring  are  amongst  our  first  vernal  visitors,  when  the 
female  lays  her  little  eggs  beneath  leaves,  close  together,  in  clusters  of  about 
fifty  (No.  6,  fig.  I ;  2,  magnified) :  they  are  cylindrical,  bufi'-coloured,  and  set 
on  one  end ;  from  these,  little  sprawling  larvse  soon  issue,  of  a  lead  colour, 
gaily  ornamented  with  orange  or  scarlet  spots,  and  are  soon  spread  over  the 
leaves  of  trees,  palings,  grass  in  fields,  indeed,  everywhere  in  the  vicinity  of 
the  plant-lice,  to  which  they  are  much  more  formidable  than  their  parents. 

*  Two  lady-birds  cleared  two  geranium  plants  of  aphides  in  twenty-four  hours. — J.  C. 
t  Curtis's  British  Entomology,  fol.  and  Plate  20S,  and  Guide,  Gen.  438. 
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Their  method  of  attacking  the  aphides  is  curious.  I  have  seen  one  of  these 
struggling  whilst  this  little  insect  alligator  threw  his  fore-legs  about  it,  and 
was  greatly  amused  at  the  skill  it  exhibited  ;  for,  fearing  that  the  aphis 
might  escape,  it  gradually  slid  along  to  the  wings,  which  were  closed,  and 
immediately  began  to  bite  them,  so  that  in  a  very  short  time  they  were 
rendered  useless,  being  matted  together:  it  theu  returned  in  triumph  to  the 
side  of  its  helpless  victim,  and  seizing  the  thorax  firmly  in  its  grasp,  it 
ate  into  the  side,  coolly  putting  its  hind-leg  over  those  of  the  aphis,  whose 
convulsive  throbs  annoyed  its  relentless  enemy.  These  larvae  are  full  grown 
in  about  a  fortnight  or  three  weeks,  when  they  are  from  a  quarter  to  a 

third  of  an  inch  long  and  up- 
wards; they  are  then  slate-co- 
loured and  yellow,  with  nume- 
rous black  spots  and  hairy  tuber- 
cles down  the  back,  intermixed 
with  a  few  scarlet  spots  (fig.  8, 
magnified).  They  soon  retire  to 
a  leaf,  or  some  secure-  locality, 
and,  attaching  themselves  by  the 
tail,  change  to  pupse  (figs.  5  and 
6)  of  a  shining  black  colour,  with  a  row  of  orange  spots  down  the  back  :  thus 
they  remain  during  another  fortnight  or  three  weeks,  when  the  inmate  bursts 
through  her  cell,  and  appears  again  a  perfect  lady-bird. 

Attracted  by  the  swarms  of  aphides  in  the  hop  gardens,  they  sometimes 
congregate  in  myriads ;  and  having  regaled  themselves  and  deposited  their 
eggs  upon  the  plants,  they  wing  their  way  in  large  companies,  often  to 
perish  on  our  shores  in  the  autumn,*  or  to  disperse  themselves  over  our 
turnip  and  corn  fields,  where  we  often  see  their  scarlet  jackets  sparkling 
upon  the  bright  green,  leaves.  These  beetles  belong  to  the  order  Coleop- 
TEEA,  and  to  the  family  Coccinellid.^,  and  form  the  genus  Coccinella  of 
Linnseus.  There  are  two  species  which  seem  from  their  numbers  to  be  most 
beneficial  to  man. 

5.  Coccinella  hipunctata,  Linn. — The  two-spotted  lady-bird  is  convex  and 
black,  excepting  the  scarlet  wing-cases,  and  on  the  centre  of  each  of  them  is 
a  black  dot ;  at  the  inside  of  the  eyes  there  is  a  cream-coloured  spot,  and  a 
larger  one  on  each  side  of  the  thorax,  with  two  minute  dots  uniting  at  the 
base,  of  the  same  colour  (fig.  7).  This  insect  is  so  variable  in  colour,  and 
the  individuals  are  so  very  dissimilar,  that  it  is  called  Coccinella  dispar 

*  In  1807,  the  shore  at  Brigliton,  and  all  the  watering  places  on  the  south  coast,  was  literally 
covered  with  them. — Kirby  and  Spence's  Introduction  to  Entomology,  vol.  i.  p.  258. 
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by  many  authors,  some  specimens  being  black,  with  a  large  red  patcli  on 
each  shoulder,  and  a  round  spot  of  the  same  colour  on  each  wing-case,  with 
the  margin  only  of  the  eyes  and  of  the  thorax  whitish  ;  and  between  these 
extreme  varieties  will  be  found  every  gradation  from  red  to  black ;  they 
are  all  about  2^  lines  long  (fig.  8). 

6.  G.  septem.punctata,  Linn. — The  seven-spotted  lady-bird  is  larger,  very 
convex,  being  hemispherical,  black,  with  bright  brick-red  wing-cases,  having 
a  large  black  spot  in  the  centre  of  the  base,  with  three  smaller  dots  on  each, 
forming  a  triangle  :  there  are  two  cream-coloured  dots  at  the  base  of  the 
head,  and  a  large  one  at  each  of  the  anterior  angles  of  the  thorax  (fig.  9). 
It  is  more  than  3|  lines  long,  and  nearly  3  broad,  and  varies  but  little,  the 
spots  sometimes  being  smaller  than  in  our  figure,  and  rarely  vanishing. 

The  next,  perhaps,  in  importance  amongst  the  parasites  is  a  diminutive 
fly,  which  hovers  about  plants  infested  by  the  aphides ;  and  the  female  soon 
settling  amongst  them,  begins  to  examine  the  herd  with  her  vibrating  horns, 
and  having  fixed  on  a  female  aphis,  which  is  not  already  punctured,  she 
bends  down  the  apex  of  her  body,  and  pierces  the  insect  with  her  ovipositor, 
which  is  invisible  to  the  naked  eye:  she  then  proceeds  to  another,  deposit- 
ing a  single  egg  in  each,  and  thus  daily  inoculates  a  considerable  number. 
As  the  aphis  imbibes  the  juice  of  the  plant,  the  little  maggot  which  has 
hatched  in  her  body  hourly  increases  in  size,  growing  with  her  growth,  until 
the  exhausted  aphis  dies,  leaving  its  horny,  shining,  and  inflated  skin 
sticking  by  its  rostrum  and  legs  to  the  plant,  looking  like  a  little  tawny 
pearl :  the  parasite  then  changes  to  a  pupa,  and,  having  completed  its 
various  transformations,  it  becomes  a  perfect  fly  in  about  eight  days,  and 
eats  through  the  side  of  its  cell,  often  leaving  a  round  lid  attached  and  open 
like  a  door. 

These  insects  belong  to  the  order  Hymenoptera,  of  the  family  Ichneu- 
MONIDES  ADSCITI,  and  were  described  by  Linnaeus  under  the  name  of  Ich- 
neumon  aphidum.  The  species  I  have  bred  from  the  turnip  aphides  is  now 
described  as — 

7.  Aphidius  {Trionyx)  rajjce,  Curtis."^ — Antennae  shorter  than  the  body, 
composed  of  fourteen  joints,  basal  joint  beneath,  as  well  as  the  mouth, 
ochreous ;  head  and  thorax  shining  black ;  abdomen  spindle-shaped  and 
pitchy  in  colour,  attached  to  the  trunk  b}--  a  narrow  ochreous  petiole ; 
wings  four,  iridescent ;  superior,  with  a  narrow  fuscous  stigma,  from  whicli 
is.sues  beneath  a  short  curved  nervure,  and  there  is  a  large  elongate-trigonate 

*  Curtis's  British  Entomology,  Plate  383,  and  the  Guide,  Gen.  562  6  and  547,  where  fifty-four 
British  species  oi Aphidii  are  recorded,  forming  the  subgenera  Praon,  Ephedras  Toxares,  Monoctonvs, 
Trionyx,  and  Aphidius  of  Haliday. 
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cell  at  the  base ;  legs,  six,  slender  and  bright  ochreous,  variegated  with  dark 
brown;  length,  1;^  line;  expanse  of  wings,  2^. 

As  there  are  many  generations  of  these  flies  in  a  summer,  it  follows  that 
they  are  most  formidable  enemies  to  the  plant-lice ;  and  Providence,  watch- 
ful of  all  his  works,  and  regarding  in  the  smallest  as  well  as  the  greatest 
that  balance  which  preserves  the  order  of  the  universe,  to  avert  the  total 
annihilation  of  the  feeble  aphides,  has  provided  numerous  other  parasitic 
flies  to  destroy  the  destroyers,  and  again  keep  them  in  check.  The  aphidii 
are  such  constant  attendants  upon  infested  plants,  that  I  scarcely  ever 
notice  any  unaccompanied  by  the  horny  shells  of  the  defunct  plant-lice ; 
and  even  in  a  green-house  I  have  seen  nearly  as  many  of  these  parasites  as 
there  were  of  the  aphides.* 

It  is  impossible  to  advance  a  step  in  the  natural  history  of  insects  with- 
out finding  so  much  to  interest  and  admire,  that  it  is  difiicult  to  refrain  from 
entering  fully  into  the  subject :  fearing,  however,  that  I  may  become  tire- 
some to  the  general  reader,  I  will  allude  as  briefly  as  possible  to  the  little 
flies  which  destroy  the  maggots  of  the  full-fed  aphidii,  glutted  with  the 
vitals  of  the  plant-lice  ;  they  are  all  hymenoptera  ;  and  whilst  they  fly 
about  to  reconnoitre  the  aphides,  no  sooner  have  they  met  with  one  that 
contains  a  maggot  than  they  pierce  the  already  indurated  shell,  and  deposit 
an  egg  within :  as  soon  as  it  hatches,  it  commences  feeding  upon  the  parasitic 
maggot,  or  more  probably  on  the  quiescent  pupa ;  and  instead  of  an  aphi- 
dius,  one  of  the  following  insects  bursts  from  its  dark  tomb,  namely,  Cera- 
phron  Garpenteri,  Asaphes  vulgaris,  and   Coruna  clavata.f 

8.  Ceraphron  (Megaspilus)  Garpenteri,  Curtis.  J — Black,  head  and  thorax 
pubescent ;  body  shining ;  horns  long  in  the  male,  and  eleven-jointed,  the 
joints  hairy,  and  more  or  less  serrated,  excepting  the  two  first  and  the  last ; 
simply  clavate  in  the  female ;  wings,  four,  with  a  large  brown  semi-orbicular 
stigma  on  the  superior,  from  which  issues  a  short  curved  nervure,  being  the 
only  one ;  legs  pitch-colour,  apex  of  thighs,  the  shanks  and  feet  ochreous ; 
length,  two-thirds  of  a  line ;  expanse,  1 1. 

I  have  frequently  bred  this  insect  from  aphides,  containing,  no  doubt, 
the  parasitic  aphidii. 

9.  Asaphes  vulgaris,  Walker. § — Female  with  clavate  black  horns,  com- 

*  During  the  end  of  July  and  beginning  of  August,  1848,  scarcely  a  female  Aphis  hrassicm  escaped 
out  of  the  swarms  under  my  cabbage-leaves.  They  produced  the  Tiionyx  rapm  and  Cynips  fulviceps, 
and  the  same,  or  a  closely  allied  species,  infests  the  carrot  aphides  at  an  earlier  period. — J.  C. 

+  Entomological  Magazine,  vol.  i.  p.  380. 

t  Ourtis's  Britigh  Entomology,  fol,  249,  and  Guide,  Gen.  581,  7. 

§  Entomological  Magazine,  vol.  ii.  p.  151;  Curtis's  Guide,  Gen.  625,  1. 
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posed  of  thirteen  joints ;  head  and  thorax  bright  green,  shagreened ;  abdo- 
men short,  ovate,  pointed,  very  glossy  bottle-green;  wings  nerveless,  except- 
ing a  single  nervure  near  the  anterior  margin  of  the  superior,  which  forms  a 
little  clavate  branch  beyond  the  middle ;  legs  pitch-colour,  nearly  1  line  long 
and  2  broad. 

10.  Coruna  clavata,  Curtis.^ — Horns  pale  brown,  hairy,  thirteen-jointed 
in  the  male,  twelve  jointed  in  the  female,  basal  joint  ochreous,  apical  joint 
lance-shaped;  head  and  thorax  shining  bluish-green;  abdomen  sometimes 
more  yellow-green,  very  glossy,  depressed,  clavate ;  wings  similar  to  the  last, 
but  the  button  of  the  nervure  is  larger;  legs  ochreous;  liinder  thighs 
brownish  at  the  middle;  length,  |  line;  expanse,  If. 

Both  the  above  insects  belong  to  the  family  Chalcidid^..  I  have  bred 
the  last  from  the  indurated  skins  of  the  aphides  which  had  been  infested  by 
the  aphidii.     When  touched,  this  fly  skips  about. 

It  is  not  a  little  remarkable  that  some  of  the  Gynipidoi  or  gall-flies, 
which  form  the  "  oak-apples,"  "  Robin's  pincushions,"  &c.,  prey  in  the  same 
way  upon  the  plant-lice,  leaving  their  horny  skins  sticking  to  the  leaves  on 
which  they  fed.  Amongst  them  I  shall  describe  two  only  from  my  own 
collection. 

11.  Cynips  quercus-inferus  ?  Linnaeus. t — Pitch-colour,  shining;  head 
and  thorax  rugose ;  horns  and  mouth  bright  rust-colour ;  the  former  com- 
posed of  fourteen  joints;  wings  iridescent,  with  the  nervures  pale  reddish- 
brown,  having  an  elongate-trigonate  cell  on  the  margin,  with  an  indistinct 
minute  areolet  at  its  inner  angle;  legs  ochreous;  length.  1^  line;  expanse, 
3  lines. 

This  was  bred  from  aphides  by  the  late  Mr.  T.  Carpenter. 

12.  Cynips  fulviceps,  Curtis.J — Glossy  black;  horns  longish;  thirteen- 
jointed;  fuscous,  ochreous  at  the  base;  head  and  legs  bright  ochreous;  wings 
iridescent ;  nervures  bright  brown ;  areolet  none  ;  length,  h  line ;  expanse, 
nearly  2  lines. 

I  have  bred  several  of  this  pretty  species  from  calpbage  aphides,  in  the 
end  of  July  and  beginning  of  August ;  and  Jurine  has  figured  another  in 
his  Hymenoptt'Tes,  of  the  same  habits,  called  by  him  C.  crythroceplialus, 
Plate  xii.  Gen.  40. 

We  will  now  return  to  the  insects  which  destroy  the  aphides,  amongst 
which  are  some  larger  species  of  hymenopterous  flies,  belonging  to  the 
family  of  CrabronidyE,  which  it  is  necessary  to  notice  and  describe  here.§ 

*  Quide,  Gen.  632  a.  t  Ibid.  Gen.  564,  14. 

t  British  Entomology,  Plate  and  fol.  688;  Guide,  Gen.  564,  27. 

§  Those  who  wish  to  identify  these  insects  with  greater  certainty,  mnst  consult  the  plates  and 
descriptions  referred  to. 
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18,  Trypoxylon  figulus,  Linn."^— is  shining  black,  clothed  with  silky 
whitish  pubescence  ;  the  horns  are  short  and  thirteen-jointed  in  the  males, 
twelve-jointed  in  the  females;  the  body  is  rather  long,  forming  a  club,  being 
slender  at  the  base,  and  the  edges  of  four  of  the  segments  are  hoary ;  the 
four  wings  are  dusky  at  their  extremities ;  and  the  brown  nervures  form  six 
distinct  cells  in  the  superior  :  it  varies  in  size  from  a  quarter  to  half  an  inch 
in  length,  and  the  wings  expand  from  5  to  8  lines,  or  nearly  three-fourths 
of  an  inch. 

These  insects  are  abundant  upon  old  posts,  palings,  or  out-houses,  gates, 
barns,  stable- doors,  &c.,  in  which  they  form  burrows  to  deposit  their  eggs, 
from  the  middle  of  May  to  the  end  of  summer  :  it  appears  that  they  collect 
masses  of  aphides,  probably  to  feed  their  young,  which  also  subsist  upon  dead 
spiders,  carried  into  the  nests  by  the  parent  flies. 

14.  PeTYiphredon  or  Gemonus  unicolor,  Lat.t — Black,  shining,  clothed 
with  grayish  hairs ;  head  large,  nose  silvery ;  horns  short,  curved,  thirteen- 
jointed  in  the  males,  twelve-jointed  in  the  females ;  head  and  thorax  punc- 
tured; body  oval,  pointed,  and  attached  to  the  trunk  by  a  narrow  neck; 
wings,  four ;  iridescent  but  smoky,  superior  with  eleven  cells,  formed  by 
blackish  nervures  ;  length,  ^  inch  ;  expanse,  5  lines. 

This,  as  well  as  a  larger  species,  called  Pemphredon  lugubris  of  Fabri- 
cius,  may  be  seen  during  the  summer  months,  carrying  immense  quantities 
of  aphides  into  straws  in  thatch,  and  holes  in  wood,  posts,  &c.,  to  feed  their 
young  maggots  upon.  The  following  species,  and  likewise  an  allied  one, 
have  similar  habits.  J 

5.  Diodontus  gracilis,  Curtis.  § — Smaller  and  more  slender  than  Pem- 
j>liredon,  to  which  it  is  nearly  related,  but  is  distinguished  by  its  notched 
upper  lip  :  it  is  black  and  shining ;  the  head  and  thorax  are  punctured  ; 
lower  part  of  face  clothed  with  silvery  hairs  in  the  males  ;  the  four  feelers 
and  a  stripe  outside  of  the  jaws  yellowish- white  ;  the  body  is  elliptical  and 
pointed,  attached  to  the  thorax  by  a  short  neck ;  wings  transparent ;  ner- 
vures and  stigma  pitchy;  tips  of  thighs,  base  and  tips  of  shanks  and  the 
feet  ochreous,  excepting  the  hinder  pair ;  length,  \  inch  ;  expanse,  4 
lines. 

16.  Psen  atratus,  Panz. || — Black,  shining;  antennae  thirteen-jointed, 
curved  in  the  female,  rusty  beneath,  especially  in  the  males;    face  silvery 

*  Curtis's  Biitisli  Entomology,  fol.  and  Plate  652;   and  Guide,  Gen.  682,  1. 

t  Curtis's  British  Entomology,  Plate  and  fol.  632  ;  and  Kennedy,  in  London  and  Edinburgh  Phi- 
losophical Magazine,  January,  1837,  p.  18. 

X  Diodontus  corniger.  Shuck.,  and  Philosophical  Magazine,  January,  1837,  p.  17. 

§  Curtis's  British  Entomology,  Plate  and  fol.  496 ;   Guide,  Gen.  687  b,  5. 

IJ  Curtis's  British  Entomology,  second  edition,  fol.  and  Plate  25;  Guide,  Gen.  691,  2. 
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with  hairs ;  head  and  thorax  finely  punctured ;  body  ovate,  conical  at  the 
ajjex,  attached  by  a  short  slender  neck  at  the  base;  wings  four,  transparent, 
beautifully  iridescent,  the  nervures  and  stigma  blackish;  fore  shanks  and 
feet  sometimes  ochreous;  length,  2^  lines;  expanse,  4|. 

Mr.  A.  Kennedy  observed  the  males  of  this  species  flying  about  the 
thatch  of  a  summer-house  and  the  neighbouring  shrubs,  at  Clapton,  in 
thousands,  at  the  beginning  of  July,  and  the  females  became  numerous  about 
the  10th;  they  employed  the  open  straws  of  the  thatch  to  deposit  their 
prey  in,  which  amounted  to  100  aphides  in  a  single  straw,  containing  cells 
with  partitions  made  apparently  of  the  scrapings  of  the  inside  of  the  straw 
cemented  together.  The  eggs  deposited  in  them  by  the  Psen  are  white  and 
semi-transparent,  and  are  attached  to  the  abdomen  of  an  aphis  near  the 
bottom  of  a  cell."^  I  bred  these  flies  likewise  from  straws  out  of  the  roof  of  a 
summer-house  at  Bristol,  in  the  end  of  June. 

We  now  come  to  a  set  of  insects,  which,  like  the  lady-birds,  begin  to 
feed  upon  the  aphides  as  soon  as  they  escape  from  the  egg,  and  from  that 
time  are  constantly  hunting  after  them,  until  they  change  to  beautiful  flies, 
one  of  which  is  called  the  golden-  no.  t. 

eye.  These  larvae  are  ferocious 
little  animals  (No.  7,  fig.  4), 
named  by  the  French  ''  lions  des 
pucerons,"  or  plant-lice  lions. 
Some  clothe  themselves,  like  Her- 
cules, with  the  skins  of  their  vic- 
tims (fig.  3),  and  others  with  the 
green  and  delicate  lichens  which 
cover  old  paling,  and  the  trunks  and  arms  of  trees,  so  that  unless  the  larvae 
move,  it  is  impossible  to  detect  them ;  and  thus,  concealed  from  the  prying 
search  of  the  smaller  birds,  tliey  lie  in  ambush  for  their  prey;  but  when  they 
are  encamped  upon  a  leaf,  amongst  the  sluggish  aphides,  they  seize  them  with 
their  long  and  powerful  jaws,  and  will  devour  the  largest  of  them  in  half  a 
minute.  The  food  of  this  voracious  larva,  however,  is  not  confined  to  the 
aphides;  for  two  which  I  found  at  the  end  of  August,  on  being  placed  in  a 
box,  immediately  attacked  each  other,  the  conqueror  making  a  meal  of  his 
companion,  and  soon  after  sucking  the  contents  out  of  a  caterpillar  three- 
fourths  of  an  inch  long,  leaving  only  their  skins.  These  larvae  vary  consi- 
derably in  colour,  being  whitish  or  fuscous,  with  brown  or  orange  spots, 
some  having  the  sides  of  their  bodies  furnished  with  sixteen  fleshy  tubercle?, 


*  Philosophical  Magazine,  January,  1837,  p.  18. 
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producing  a  spreading  bunch  of  hairs ;  they  have  a  pair  of  slender  horns,  two 
long  stout  curved  jaws,  and  a  pair  of  long  slender-jointed  feelers;  besides 
their  six  feet,  the  apex  of  the  abdomen  is  prehensile,  forming,  as  it  were,  a 
seventh  foot,  which  has  the  power  of  adhering  to  very  smooth  substances. 
After  feeding  for  fifteen  or  sixteen  days,  they  spin  a  fine  silken  whitish 
cocoon  (fig.  5;  6,  magnified),  which  is  often  clothed  with  the  bits  of  lichen 
which  formed  a  shield  to  the  larvse ;  they  vary  from  the  size  of  pearl  barley 
to  a  small  pea,  and  are  attached  to  leaves  of  plants,  &c.;  in  these  they  change 
to  a  pupa,  and  in  about  three  wrecks  the  flies  come  forth  in  summer ;  but  the 
autumnal  ones  remain  through  the  winter  in  that  torpid  state.  The  case, 
it  may  be  observed,  is  not  spun  from  the  mouth,  as  the  silk- worm  forms  its 
cocoon,  but  from  the  apex  of  the  body,  similar  to  spiders;  and  it  is  astonish- 
ing, considering  the  very  ample  wings  of  some  of  the  flies,  how  they  can 
possibly  be  arranged  in  so  small  a  space  as  they  occupy  in  their  little  cells. 

The  flies  are  not  long-lived,  and  the  female  deposits  her  eggs  in  a  very 
remarkable  way,  in  order  to  protect  them  from  the  attacks  of  parasitic  and 
other  insects.  They  are  placed  in  groups  of  ten  or  twelve,  on  various  parts 
of  the  leaves,  stalks,  &c.,  and  so  much  resemble  vegetable  productions,  that 
they  have  been  mistaken  for  the  capsules  or  seed-vessels  of  some  moss.  It 
appears  that  the  female  being  supplied  with  a  glutinous  fluid  in  the  ovary, 
she  places  the  apex  of  her  body  to  the  edge  of  a  leaf,  and  lifting  it  up,  draws 
out  a  transparent  thread,  not  thicker  than  a  hair,  sometimes  to  the  length 
of  an  inch,  the  egg  forming  a  little  oval  club  at  the  tip  (fig.  2).  I  think  it 
extremely  probable  that  they  are  deposited  while  the  female  is  on  the  wing 
by  an  undulating  flight,  which  brings  her  at  intervals  in  contact  with  the 
leaf  or  object  beneath  her ;  but  I  believe  no  one  has  detected  this  insect  in 
the  act  of  depositing  the  eggs. 

The  flies  which  we  are  alluding  to  are  included  in  an  order  called  Neu- 
ROPTERA,  of  the  family  Hemerobid.e,  and  constitute  the  Linnean  genus 
Hemerobius,  which  is  now  divided  into  four  genera,  ^  two  of  which,  Chry- 
soPAf  of  Leach,  and  Hemerobius,  J  are  the  gi-oups  which  produce  the  larvfe 
whose  history  we  have  just  given.  The  former  genus  contains  ten  or  twelve 
British  species  of  beautiful  flies,  generally  green,  and  well  known  by  their 
prominent,  splendid  eyes,  whence  they  are  called  with  us  golden  eyes.  They 
fly  principally  at  night,  and  are  heavy  on  the  wing  by  day,  so  that  they 
are  easily  caught;  and  on  being  touched  they  emit  a  most  offensive  odour. 
I  will  now  describe  the  commonest  species,  which  is  named  by  Linnaeus, 

1 7.  C.  perla. — It  is  a  palish  green ;  the  horns  are  slender,  as  long  as  the 

*  Curtis's  Guide,  Gen.  739,  740,  740 1,  and  741. 

t  Curtis's  British  Entomology,  fol.  and  Plate  520.  J  Ibid.  202. 
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body,  and  composed  of  numerous  small  joints;  the  eyes  very  prominent, 
golden-green;  body  moderately  long;  wings  four,  deflexed  in  repose,  twice 
as  long  as  tlie  body,  transparent  but  greenish,  reflecting  the  most  beautiful 
rose-colour  and  rich  yellow,  reticulated  with  innumerable  hairy  nervures, 
the  transverse  ones  blackish  near  the  base ;  legs  six,  very  short  and  slender. 
Male,  4  lines  long ;  wings  expanding  1  ^  inch :  female,  ^  inch  long,  expanding 
nearly  If  inch  (fig.  1). 

Tliis  species  is  common  about  hedges,  fields,  gardens,  and  orchards  in 
June,  July,  and  August.  In  May,  1841,  I  found  one  of  the  larvae:  its  back 
was  clad  with  lichen,  the  skins  of  caterpillars  in  fragments,  and  apparently  its 
excrement:  it  spun  a  white  silken  cocoon,  of  exceedingly  fine  texture,  the 
beofinning  of  June,  to  the  outside  of  which  adhered  the  materials  already 
mentioned;  and  in  a  week  or  ten  days  after,  I  found  in  the  box  a  fine 
specimen  of  the  golden-eyed  fly,  of  such  dimensions  that  it  appeared  incredi- 
ble it  should  have  been  produced  from  so  small  a  pupa.  A  white  transparent 
case  or  shroud,  like  those  of  the  May -flies,  was  lying  by  it,  showing  tliat  it 
had  emerged  as  a  pseud-imago."^ 

The  other  genus  still  retains  the  appellation  of  Hemerobius,  and  is  more 
extensive,  comprising,  it  is  supposed,  upwards  of  thirty  species.  Their 
economy  appears  to  be  precisely  the  same  as  that  of  Chrysopa;  for  a  larva 
which  I  found  the  end  of  September,  1841,  was  feeding  upon  aphides  in 
company  with  the  maggots  of  the  Syrphidse.  It  was  of  a  bright  yellow, 
with  markings  of  a  clear  rust  colour :  it  was  very  active,  continually  moving 
its  head  from  side  to  side,  and  eventually  produced  a  species  named  by  the 
late  Dr.  Leach. 

18.  H.  ohscurus. — It  is  ochreous;  th's  horns  are  rather  longer  than  the 
body,  slender,  hairy,  composed  of  numerous  globose  joints;  eyes  very  promi- 
nent ;  head  and  trunk  with  a  brown  stripe  on  each  side ;  abdomen  of  the 
same  colour :  wings  nearly  twice  as  long  as  the  body,  very  much  deflexed 
when  at  rest,  slightly  tinged  with  fuscous,  but  with  a  beautiful  blue  and 
rose-colour ;  superior,  with  numerous  pilose  nervures  dotted  with  dark  brown, 
having  two  irregular  waved  transverse  lines  of  a  pale  brown  colour  beyond 
the  middle ;  inferior  wings  of  a  lovely  rose-colour,  the  margin  alone  irides- 
cent and  brownish:  legs  six,  and  rather  short:  about  8  lines  long,  and 
expanding  8. 

These  insects  frequent  every  hedgerow  and  plantation,  and  from  thence 
they  fly  by  night  into  fields,  meadows,  gardens,  &c.,  and  they  are  sometimes 
plentiful  in  tui-nip  fields.     They  are  always  very  brisk  and  lively  on  the 

*■  A  state  between  the  Nympha  and  the  perfect  insect  or  Imago. 
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approach  of  a  thunder-storm;  but  when  caught,  they  lie  with  their  wings 
closed  and  compressed,  and  their  horns  and  legs  drawn  up,  as  if  they  were 
dead,  some  of  them  looking,  in  that  inanimate  state,  like  dead  leaves. 

We  shall  close  this  account  of  the  insects  which  feed  upon  aphides,  by 
giving  the  history  of  the  larvse  of  several  flies  called  Si/rphi,  which  appear 
to  be  more  numerous  than  the  lady -birds  or  the  aphis-lions,  and,  being  very 
expert,  they  cause  greater  havoc  amongst  the  plant-lice  than  probably  any 
of  those  already  recorded.  The  parent  flies  are  so  numerous,  as  to  be,  in  a 
great  measure,  the  cause,  I  believe,  of  the  incessant  vibration  of  the  air  or 
buzzing  which  we  hear  in  the  countr}^  in  fine,  still,  sunny  days  in  the  summer 
and  autumn  months:  they  belong  to  an  order  called  DiPTEEA,  and  to  the 
family  Syrphid^,  which  is  divided  into  several  genera,  and  amongst  them 
ai-e  Sc^VA*  and  Cheilosia,  containing  upwards  of  fifty  species  :t  the  larvae 
of  these  are  found  during  the  spring,  summer,  and  autumn,  in  company  with 
those  of  the  lady-birds :  they  are  fat,  fleshy  maggots,  sometimes  green,  at 
others  yellow,  variegated  with  oi'ange ;  and  their  skins  are  so  delicate,  that 
the  circulation  of  the  fluids  and  the  colour  of  the  intestines  are  distinctly 
visible  even  to  the  naked  eye.  When  the  maggots  first  emerge  from  the 
egg,  they  are  little  inoffensive-looking  creatures,  scarcely  visible,  surrounded 
as  they  are  by  the  indolent,  helpless  aphides,  with  their  bleached,  cast-oft' 
skins  scattered  over  the  leaves ;  but  as  soon  as  their  appetites  call  them  into 
No.  8.  action,    they   thrust  out  their   heads 

and  necks  like  leeches,  fasten  upon 
the  nearest  aphis,  and  holding  it  up 
in  the  air  (No.  8,  fig.  2),  they  suck 
out  the  contents  of  their  victim  with 
evident    satisfaction.        In    this    way 


aphides  in  an  hour :  when  satiated,  he 
draws  himself  up,  and  lying  close  to 
the  leaf,  he  enjoys  his  repose.  Hav- 
ing grown  to  his  full  size,  he  attaches 
his  tail  to  a  leaf,  tree,  wall,  or  other  object,  and  becomes  a  horny  pupa  in  his 
own  indurated  skin,  which  assumes  the  shape  of  a  pear,  of  a  dull  colour  (fig. 
3).  Amongst  the  parent  flies,  the  most  conspicuous  are — Scceva  Pyrastri, 
iS.  Ribesii,  S.  halteata,  and  Cheilosia  scripta,  which  I  will  characterize. 

19.  S.  Pyrastri,  Linn.  (fig.  4)— is  a  large  fly  with  two  little  black  horns  in 
front  of  its  ochreous  face,  and  two  large  copper-coloured  eyes,  nearly  covering 

*  Curtis's  British  Entomology ,  fol.  and  Plate  509. 
t  Curtis's  Guide,  Gen.  1240  and  1241. 
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the  whole  head  in  the  males,  but  not  meeting  on  the  crown  in  the  females; 
the  trunk  and  a  lobe  behind  called  the  scutel  are  bottle-green,  densely 
clothed  with  short,  pale,  velvety  hairs ;  the  body  is  similarly  clothed,  flat,  of 
a  good  size  and  oval,  deep  black,  with  three  long,  yellowish  spots  on  each 
side,  curved,  and  nearly  meeting  on  the  back;  the  two  last  segments  are 
edged  with  the  same  colour :  it  has  only  two  wings,  which  are  as  clear  as 
glass,  but  iridescent,  with  several  fine  brown  nervures,  forming  long  cells; 
just  below  their  base,  on  each  side,  is  a  little  clubbed  process,  of  an  ochre- 
ous  colour,  called  a  poiser;  the  six  legs  are  pale  rust-colour,  the  thighs 
black  at  the  base,  the  hinder  entirely  black,  excepting  the  tips;  the  feet,, 
which  are  brown,  have  five  joints  each,  they  are  terminated  by  two  little 
claws  and  two  lobes,  called  pulvilli ;  the  fly  is  from  i  inch  to  9  lines  long, 
and  expands  from  1  inch  to  1 3  lines. 

This  is  a  fly  which  is  seen  from  June  to  the  end  of  October  hovering  over 
wild  and  garden  flowers  in  fine  weather,  and  resting  in  cloudy  days  on  trunks 
of  trees  and  paling,  with  their  wings  closed  and  lying  upon  their  backs. 
Some  idea  may  be  formed  of  the  numbers  of  the  larvse,  and  the  consequent 
benefit  derived  from  their  operations,  when  we  state  that  on  the  80th  July, 
1818,  which  was  a  very  hot  day,  these  flies  were  in  such  swarms  that  they 
quite  covered  the  fishermen's  boats  at  sea  ofi*  Broadstairs,  and  they  were 
equally  abundant  at  Ramsgate  and  the  Nore.  When  thus  congregated,  in- 
sects fly  in  one  direction,  not  even  avoiding  objects  that  lie  in  their  course; 
and  in  the  above  instance,  it  appears  that  they  were  bound  to  the  hop  gar- 
dens in  Kent,  where  the  crops  often  fail  through  the  effects  of  the  aphides, 
as  we  have  already  observed.  The  maggots  of  this  species  are  green  (fig.  5 ; 
fig.  6,  the  pupa),  and  I  found  them  in  July,  1829,  in  some  abundance  on  the 
sea-cabbages,  Brassica  oleracea,  which  grow  under  the  cliffs  near  Dover. 
Many  of  them  had  been  stung  by  a  little  parasitic  fly  called  Microgastev 
lineola,^  the  maggots  of  which  came  out  of  the  Scscva  larvae,  and  formed 
little  elliptical  silken  cocoons  almost  white. 

20.  8.  Rihesii,  Linn. — ^is  a  similar  fly  in  form,  but  smaller;  the  head  is 
yellowish,  the  nose  horny  and  shining;  eyes  coppery;  horns  rust-colour,  black 
above ;  trunk  bottle-green,  scutel  yellow ;  body  black,  with  a  large  yellow  or 
orange  spot  on  each  side  of  the  base,  then  follow  two  broad  and  two  narrow 
bands;  the  legs  are  bright  ochreous,  the  base  of  the  thighs  fuscous;  wings 
the  same  as  in  8.  Pyrasiri;  length,  5|  lines;  expanse,  11  lines  (fig.  7). 

This  fly  is  abundant  everywhere  in  England  in  the  summer,  especially  in 
July:  it  is  equally  common  in  Scotland  and  Ireland,  where  I  have  taken 
many  specimens. 

*  Curtia's  Guide,  Gen.  554,  57,  and  British  Entomology,  fol.  and  Plate  321. 
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21.  *S'.  balteata,  Linn. — is  more  slender  in  its  form ;  the  head  and  thorax  are 
brassy-green,  the  latter  with  two  grayish  lines  down  the  back ;  the  face  is 
ochreous  and  hoary;  horns  bright  rust- colour,  black  above;  eyes  as  usual; 
scutel  ochreous,  more  or  less  brassy  at  the  base;  body  elliptical,  shining 
black,  with  two  bright  ochreous  spots  on  each  side  of  the  base,  and  uniting 
outside :  there  are  also  six  bands  of  the  same  colour,  the  first  and  third  being 
narrow;  wings  as  usual;  legs  and  under  side  of  body  entirely  ochreous; 
length,  44  lines;  10  in  expanse  (fig.  1) 

During  July,  August,  and  September,  these  flies  are  abundant  in  every 
garden,  field,  and  hedge,  and  I  have  bred  them  even  in  October.  The  mag- 
gots are  yellowish-white  (fig.  2),  with  broken  scarlet  lines  down  the  back,  and 
black  spots  and  marks  between  them,  which  are  caused  by  the  food  in  the 
intestines  shining  through;  the  head  is  fm-nished  beneath  with  two  minute 
hooks  or  teeth,  and  there  is  a  tubercle  at  the  rump  composed  of  two  lobes, 
with  which  the  animal  adheres  to  any  object;  and  there  are  minute  bristles 
on  the  sides.  Out  of  one  of  the  pupse  (fig.  8)  came  three  or  four  little  para- 
sitic maggots,  which  lived  through  the  winter;  and  the  first  week  of  April 
they  produced  some  small  flies,  very  similar  to  No.  8,  p.  74,  which  I  take  to 
be  the  Ceraphron  Syrphii  of  Bouch^,'^  who  bred  them  likewise  from  the 
pupae  of  S.  Ribesii.  One  of  the  Ichneumonidse,  called  by  Gravenhorst  Bassus 
albosignatuSji  also  lays  its  eggs  in  the  larvae  of  S.  balteata. 

22.  S.  scripta,  Linn. — is  much  smaller  than  the  foregoing  insects,  and  the 
males  have  a  much  narrower  body:  the  face  is  yellow;  the  horns  orange; 
thorax  dull  green,  the  sides  and  scutel  yellow;  body  long  and  narrow  in  the 
males,  with  two  bright  ochreous  spots  towards  the  base,  two  bands  of  the 
same  colour  farther  down ;  the  penultimate  segment  has  a  V-shaped  ochre- 
ous mark  on  the  centre,  with  a  dot  on  each  side,  and  the  apex  is  also 
ochreous,  with  a  few  black  dots;  the  legs  are  entirely  ochreous;  length, 
4|  lines;  expanse,  7  lines. 

This  and  many  allied  species  are  abundant  everywhere,  especially  in 
meadows  and  ditches,  from  midsummer  to  October.  I  may  mention  also 
that  the  Baron  De  Geer  J  describes  and  figures  a  blood-red  acarus  or  mite 
which  seizes  the  aphides  by  the  back,  belly,  or  neck,  as  a  ferret  would  a  rat, 
and  sucks  out  all  the  juices;  and  I  find  that  earwigs  assist  in  diminishing 
the  plant-lice,  by  feeding  upon  them  in  the  curled  leaves,  where  those 
troublesome  insects  shelter  themselves  after  their  nocturnal  excursions. 

Severe  frosts  are  exceedingly  beneficial  in  the  destruction  of  noxious 


*  Bouch^'s  Naturg.  der  Insecten,  p.  175,  Plate  7.  fig.  33  and  36  to  39,  and  fig.  41. 

t  Curtis's  Guide,  Gen.  520,  20.  t  Memoires,  vol.  vii.  p.  122,  Plate  7,  fig.  13,  H. 
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insects;  and  altliougli  the  aphides  can  resist  cold  to  a  considerable  amount, 
having  survived  the  weather  when  the  thermometer  was  as  low  as  29°  Fah., 
not  only  are  immense  quantities  destroyed  by  intense  cold,  but  a  check  is 
given  in  another  way  to  their  increase,  for  in  mild  winters  little  doubt  can 
be  entertained  that  they  not  only  survive,  but  are  actually  propagating ;  and 
Mr.  W.  Curtis  very  sensibly  remarks,  that  as  their  enemies,  on  the  contrary, 
exist,  but  do  not  multiply,  during  such  periods,  the  aphides  get  the  start  of 
them,  and  thus  obtain  an  ascendency,  which  once  acquired  is  not  easily  over- 
come.* I  have  been  surprised  to  see  how  slightly  aphides  are  affected  by 
wet;  and  I  find  that  the  same  careful  observer  of  nature  tried  a  few  experi- 
ments to  ascertain  how  far  they  could  resist  the  action  of  water.  Mr,  W. 
Curtis  first  immersed  some  aphides  attached  to  a  willow-twig  in  water  for 
sixteen  hours,  which  did  not  appear  to  incommode  them  in  the  least,  for  on 
being  taken  out  and  placed  in  the  sun,  they  increased  and  multiplied  shortly 
afterwai'ds ;  but  when  they  were  brushed  ofT,  they  could  not  so  long  sustain 
the  effect  of  water.  He  afterwards  immersed  two  other  sorts  of  aphides, 
which  at  the  expiration  of  twelve  hours  were  all  dead:  this  difference  of 
power  in  the  vital  principle  is  very  remarkable,  and  not  easily  explained. 
Their  capability  of  i-esisting  some  gases  or  effluvia  is  likewise  very  astonish- 
ing :  for  instance,  I  took  some  aphides  from  the  southernwood,  both  winged 
and  apterous,  and  corked  them  up  in  a  quill  containing  a  piece  of  camphor, 
which  produced  an  atmosphere  that  killed  most  insects  in  an  hour,  but  tlie 
aphides  were  walking  about  unaffected,  after  being  confined  there  twenty- 
four  hours ! 

DROSOPHiLAt   and   Phytomyza.J — Turnip-leaf  Miners. 

Turnip-leaves  are  often  more  or  less  covered  with  whitish  blisters,  which 
are  caused  by  the  maggots  of  two  different  kinds  of  flies,  both  of  which 
belong  to  the  order  Diptera  and  the  family  MusciD^E.  It  does  not  appear 
that  they  do  much  mischief  to  the  crops,  but  it  may  be  questionable  whether 
the  maggots  do  not  occasionally  generate  disease  in  cattle  feeding  upon  the 
turnip  tops,  when  their  numbers  are  in  excess.  The  first  species,  which  is 
called  Drosophila,  belongs  to  a  group,  the  larv?B  of  some  living  in  vinegar 
and  acid  beer,  many  breeding  in  Boleti;  and  others,  like  the  one  before  us, 
live  upon  the  parenchyma  or  pulp  of  the  leaves  of  various  plants :  some  of 
the  flies  are  frequently  found  in  cellars,  and  are  also  seen  running  over  the 
windows  in  our  houses. 

*  Transactions  of  the  Linnean  Societrj,  vol.  vi.  p.  84. 

t  Curtis's  British  Entomology,  fol.  and  Plate  473;  Guide,  Gen.  1334. 

:!:  Curtis's  British  Entomology,  fol.  and  Plate  393;  Guide,  Gen.  1348. 
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It  is  not  a  little  singular  that,  as  far  as  my  observations  go,  the  maggots 
of  the  turnip  Drosophila  form  their  dwellings  so  carefully  under  the  upper 
cuticle  of  the  leaves  that  not  a  trace  of  them  can  be  seen  on  the  under  side, 
whilst  the  habits  of  the  larvae  of  the  Phytomyzce  are  just  the  reverse :  the 
economy  of  the  former  I  will  now  investigate.  On  the  22d  of  July,  1841, 
I  saw  many  leaves  of  some  English  turnips  disfigured  by  large  pale  blisters 
on  various  parts  of  the  upper  side  (Plate  C,  fig.  1) :  upon  examination  I 

found  that  many  of  them  were 


empty,  but  in  two  or  three  I  de- 
tected maggots  by  holding  the 
leaf  up  to  the  light  (Plate  C,  fig. 
2;  and  No.  9,  fig.  2;  and  2*, 
magnified);  they  were  of  a  pale 
green  colour,  the  mouth  being 
armed  with  two  little  horny 
hooks;  one  changed  to  a  pupa 
(figs.  8)  inside  of  the  blister  the 
same  day,  and  another  I  found  dead  shortly  after  at  the  bottom  of  the  tin 
box  in  which  they  were  placed,  and  in  a  day  or  two  I  saw  another  pale 
greenish  maggot  in  a  box  with  a  blistered  leaf,  which  soon  buried  itself 
under  the  cuticle,  and  changed  to  a  pupa  of  a  chestnut  colour,  with  two 
divaricating  horns  on  the  head  (figs.  4),  and  on  the  4th  of  August  I  bred 
from  it  a  fly  (figs.  5),  which  agrees  pretty  well  with  Fallen's  description  of — 
23.  DrosopMla  flava. — It  is  ochreous,  sparingly  covered  with  black 
bristles;  the  face  is  silkj^  white;  eyes  black;  and  the  lobes  at  the  apex  of 
the  abdomen  are  black ;  the  seta  or  bristle  of  the  horns  is  likewise  black  and 
only  feathered  above,  and  there  is  a  slate-coloured  spot  on  the  crown  where 
the  three  little  eyes  are  placed :  down  the  centre  of  the  thorax  is  a  light 
rusty  line,  with  the  indication  of  one  on  each  side ;  the  legs  are  very  pale 
ochreous;  the  wings  are  yellowish  but  iridescent,  and  the  nervures  are  pale 
brown:  length,  1  line;  expanse,  2|. 

In  October  numbers  of  the  leaves  amongst  the  Swedish  turnips  likewise 
exhibited  pale  patches,  which  were  almost  white,  or  the  colour  of  parchment 
above;  but,  as  usual,  no  indications  of  their  being  infested  were  visible 
beneath.  In  these  blisters  I  found  sometimes  as  many  as  three  maggots, 
which  I  presume  were  the  ofifspring  of  a  second  brood :  they  shortly  became 
brown  pupse  at  the  bottom  of  the  box,  from  which  I  am  induced  to  infer  that 
they  often  come  out  of  the  blisters  when  arrived  at  maturity,  and  enter  the 
earth  to  undergo  their  transformation  to  the  chrysalis  state.  From  some 
of  the  earlier  pupse  I  obtained  two  little  parasitic  hymenopterous  flies ;  one 
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appears  to  be  the  Ceraphron  niger*  of  my  cabinet ;  and  the  other  is,  \  believe, 
Miscogaster  cinctipes  of  Walker. t 

The  other  fly,  called  Phytomyza,  is  bred  from  the  under  sides  of  the 
turnip-leaves,  where  the  maggots 
form     long     irregular     galleries 
(Plate  C,  and  No.  10,  figs.  6)  in- 
side  of   the  lower   cuticle,   and       „ 
these  miners  are  not  visible  on      ^'-^"^ 
the  upper  side  of  the  leaf.    One  of 
the  maggots  changed  in  the  third 
week  in  July  |  to  a  dark-brown 
pupa    (figs.  7)  beneath  the  epi-  (,___ 
dermis,    and    it    was    furnished 

with  two  small  horns  at  the  head,  and  also  at  the  tail;  on  the  28th  a  fiy 
came  forth,  which  was  the — 

24.  Phytomyza  nigricornis  of  Macquart  (figs.  8). — It  was  slate-black,  the 
head  and  thorax  were  sprinkled  with  a  few  black  bristles;  the  horns  are 
brown,  with  a  naked  bristle;  the  head  is  pale  ochreous,  excepting  a  spot 
on  the  crown ;  the  tips  of  the  thighs  and  the  poisers  are  yellowish- white ;  the 
wings  are  pale  slate-colour,  with  three  strong  and  three  faint  nervures; 
length,  1  line;  expanse,  2i 


Cerostoma  xylostella. — The  Tiir^dp  Diamond-bach  Moth.^ 

We  now  arrive  at  the  history  of  a  small  moth,  which  is  very  abundant 
in  turnip  fields;  and,  according  to  one  of  my  correspondents,  occasionally 
does  considerable  mischief  The 
caterpillar  (Plate  C;  and  No.  11, 
figs.  9)  is  spindle-shaped,  of  a  deli- 
cate green,  sometimes  inclining  to 
yellow,  with  a  gray  head ;  it  has 
six  pectoral,  eight  abdominal, 
and  two  anal  feet;  all  of  which 
are  green.  On  the  Continent  it 
lives  principally  upon  the  upright 
honeysuckle,  Lonicera  xylosteum,,  and  attacks  a  great  number  of  culinary 

*  Curtis's  Guide,  Gen.  581  6,  41.  +  Ibid.  Gen.  638,  28. 

t  Mr.  Hardy  found  the  larvae  as  early  as  the  18th  July,  mining  the  turnip-leaves,  and  the  flies 
hatched  the  3d  September,  having  been  in  pupse  about  twenty-one  days.  The  larvae  are  also  found 
in  the  leaves  of  the  pea  and  various  vpild  plants. — See  Proceedings  of  BerwicJcshire  Club,  pp.  339-362. 

^  Curtis'a  British  Entomology,  fol.  and  Plate  420 ;  Guide,  Gen.  1031,  4. 
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plants;  but  seems  to  prefer  the  cabbage  and  the  turnip.  Godart  says  that  it 
lives  in  a  slight  web  generally  attached  to  the  under  surface  of  the  leaves ; 
and  when  it  is  about  to  become  a  chrysalis,  it  spins  within  the  web  a  cocoon- 
like network,  in  which  it  changes  to  a  yellow  testaceous  pupa  (figs.  10) ;  the 
moth  comes  forth  in  about  eighteen  days :  Linnaeus  gave  it  the  name  of 
Tinea  xylostella,  from  its  feeding  upon  a  honeysuckle  which  bears  that  name. 
It  still  belongs  to  the  family  TlNEiD^,  but  by  modern  naturalists  it  has  been 
separated  from  that  immense  group  of  Lepidoptera,  and  is  now  described  by 
Latreille  and  others  as — 

25.  Cerostoma  xylostella. — When  at  rest  the  wings  are  closed  and  de- 
flexed,  and  the  horns  are  projected  forward  in  a  straight  line  (figs.  11 ;  and 
11^,  magnified).  It  is  more  or  less  brown,  the  slender  horns  are  white,  a  tuft 
of  scales  on  the  crown  of  the  head,  and  the  disk  of  the  thorax  are  whitish 
ochre ;  the  superior  wings,  which  are  long  and  narrow,  have  three  or  four 
pale  spots  upon  the  anterior  margin  towards  the  apex,  and  all  along  the  inner 
margin  is  an  indented  white  or  ochreous  stripe,  which  forms,  when  the  wings 
are  closed,  two  or  three  diamonds  upon  the  back ;  the  fringe  is  purplish,  va- 
riegated with  black  scales ;  the  inferior  wings  are  lance-shaped,  and  of  an  ash- 
colour,  with  a  very  long  fringe ;  the  body  is  slender,  and  of  the  same  colour, 
the  apex  ochreous:  length,  2^  lines;  expanse,  7  lines;  (figs.  12,  magnified). 

This  species,  says  M.  Duponchel,"^  is  spread  over  all  Europe,  and  has  two 
generations  in  a  year;  the  one  appears  in  June,  and  the  other  at  the  end  of 
summer.  In  this  country  there  seems  to  be  a  succession  of  broods  from  mid- 
summer until  the  approach  of  winter,  for  I  have  taken  specimens  in  the  gar- 
dens near  London  in  the  end  of  June,  at  Dover  in  July,  Scotland  in  August, 
and  frequently  amongst  turnips  in  September  and  October  in  Suffolk  and 
Essex.  Monsieur  Desjardins  sayst  that  it  exists  also  in  the  Mauritius,  where 
it  makes  very  great  ravages  in  the  kitchen  gardens;  but  whether  it  is  indi- 
genous to  that  island,  or  has  been  transported  from  Europe  with  the  cabbage- 
l^lants  that  the  people  cultivate  there,  is  unknown.  I  have  little  doubt  that 
this  was  the  caterpillar  which  Mr.  Dalgavings,  of  Forfarshire,  mentioned  as 
having  seriously  injured  his  crop  of  turnips  in  1826.  I  am,  however,  parti- 
cularly desirous  of  calling  the  attention  of  agriculturists  to  this  enemy  of  the 
turnip  crop,  in  consequence  of  having  received  the  following  communication 
from  Mr.  J.  Weaver,  who  lives  in  the  neighbourhood  of  Petersfield,  Hants : — 
"  The  little  moth  which  I  have  sent  is  one  from  a  host  of  small  green  cater- 
pillars which  have  been  exciting  some  surprise  here  this  summer.  About  the 
beginning  of  August  I  was  directed  to  a  field  of  turnips  said  to  be  infested 

*  Godart's  Lepidopteres  de  France,  vol.  viii.  p.  214. 
t  Annales  de  la  Soc.  Ent.  de  France,  vol.  ri.  p.  229. 
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by  the  'niggers;'  they  proved,  however,  to  be  myriads  of  tiny  larvge,  averag- 
ing perhaps  half  an  inch  in  length  each,  slender,  and  somewhat  tapering  at 
both  ends,  and  of  a  green  colour  when  full  fed.  They  were  exceedingly 
active,  and  on  the  slightest  touch  would  wriggle  themselves  off  from  the  leaf 
on  which  they  were  feeding,  let  themselves  down  by  a  silken  thread,  and 
remain  suspended  till  the  cause  of  alarm  had  subsided,  when  they  would  re- 
gain their  former  position.  So  incredible  were  their  numbers,  that  on  a 
single  plant  of  moderate  size,  and  taken  at  random,  I  counted  upwards  of 
240  ! — and  before  the  end  of  the  first  week  in  August  every  leaf,  for  the 
space  of  more  than  an  acre,  was  completely  reduced  to  a  parched-up  skele- 
ton ;  not  a  turnip  escaped  them,  and  by  the  middle  of  the  month  you  might 
liave  looked  in  vain  for  the  smallest  vestige  of  a  green  leaf  on  the  field 
of  their  depredations;  and  to  this  day  (October  29,  1837)  it  is  as  bare  as  if 
nothing  had  been  sown  there.  Similar  patches,  from  a  like  cause,  may  be 
seen  in  two  or  three  other  fields  in  this  neighbourhood,  where  a  most  ex- 
cellent crop  is  yielded  in  every  other  part.  On  the  9th  they  began  spin- 
ning their  cocoons,  which  are  of  the  most  beautiful  net-like  texture,  some  on 
the  dried  fibres  of  the  turnip-leaves  and  others  upon  the  ground.  The  per- 
fect insects  emerged  about  the  20th ;  but  out  of  seventeen  cocoons  five  moths 
only  hatched,  while  the  remaining  twelve  produced  the  accompanying  para- 
site."" This  was  one  of  the  Ichneumonid^e,  and  is  called  by  Gravenhorst — 
26.  Gampoplex  paniscusr — It  is  black;  the  antennae  are  slender  and 
shorter  than  the  body;  lower  part  of  face  silvery;  mouth  straw-colour;  body 
attached  by  a  narrow  neck;  tlie  apex  of  the  female  armed  with  a  slender 
shortish  tripartite  ovipositor,  like  a  tail:  wings  very  transparent  and  iri- 
descent; the  nervures  and  stigma  yellowish-brown;  superior  with  nine  cells 
and  a  minute  areolet;  thighs  bright  rust-colour;  shanks  paler,  hinder  often 
whitish,  with  the  apex  and  a  ring  near  the  base  pitchy ;  feet  brown  at  the 
apex,  hinder  fuscous,  excepting  the  base,  which  is  white:  length,  2^  lines; 
ovipositor,  1  line ;  expanse  from  4^  to  5  lines. 

This  insect  is  abundant  in  July  and  August,  upon  almost  every  umbelli- 
ferous plant  in  fields  and  hedges,  feeding  in  the  flowers,  and  searching  for 
caterpillars  for  the  purpose  of  depositing  eggs  in  them. 

Plusia  gamma. — The  Y-moth.f 

Although  I  am  not  aware  of  any  instance  being  recorded  where  serious 
mischief  has  been  occasioned   by  the  caterpillars  of  the  Y-moth  in  this 

*  Curtis'a  Guide,  Gen.  529,  29.  f  Curtis "s  British  Entomology,  fol.  and  Plate  731. 
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country,  it  lias  caused  such  ravages  abroad  that  it  is  well  deserving  of  our 
attention,  especially  when  we  consider  the  multitudes  of  this  species  of  moth 
that  often  appear  in  our  fields  and  gardens. 

The  eo-o-s  laid  by  the  female  Y-moth  are  very  beautiful,  resembling  an 
echinus  in  shape,  as  well  as  in  their  curiously  sculptured  surface  (Plate  C, 
^^_  j2.  %•  13,  magnified;  and  No.  12,  fig. 

V  13,  natural  size):  they  are  gener- 

X^^X  ^^  .i^^F        ^^^y  attached  to  the  under  side  of 

'-—ttiH^^^^L^  V/^t^^       ^   •'^^^   "-^   considerable  clusters,^ 

— ^'^R^l^^  /'^/^^f^lj^        and  I  believe  that  the  young  ca- 

X.  ^^^mP  ^j^^^^^^M  terpillars  are  very  unlike  the  full- 
fed  ones.  After  changing  their 
skins  several  times  they  become 
of  a  green  colour,  and  are  co- 
vered with  very  short  hairs;  the 
head  is  greenish-brown ;  there  are  six  white  or  bluish  lines  down  the  back, 
and  a  yellow  streak  along  each  side;  the  spiracles  or  breathing  pores  are 
black;  they  have  six  pectoral  or  horny  feet,  only  four  abdominal,  and  two 
anal,  which  are  all  green  and  fleshy  (figs.  14):  these  larvse,  which  form  an 
imperfect  loop  in  walking,  I  have  frequently  found  feeding  upon  turnip 
leaves,  but  they  will  live  upon  a  variety  of  vegetables,  upon  stinging  and 
dead  nettles,  and  even  on  grasses,  if  pressed  by  hunger.  When  they  have 
arrived  at  their  full  growth,  they  spin  a  woolly  white  cocoon,  either  be- 
tween the  folds  of  a  leaf  or  against  the  stalk  of  a  plant,  within  which  they 
change  to  a  pitch-coloured  chrysalis  (figs.  15),  distinguished  by  a  consider- 
able protuberance  at  the  base  of  the  abdomen,  owing  to  the  long  proboscis 
being  bent  back  at  that  point.  The  beautiful  moth  produced  from  these 
chrysalides  belongs  to  the  order  Lepidoptera,  of  the  family  NocTUiD^,  and 
is  now  characterized  as  the — 

27.  Pliisia  {Noctua)  gamma,  Linn. — The  tongue  is  very  long  and  spiral; 
the  horns  are  like  fine  bristles ;  the  head  and  thorax  are  of  a  purplish  brown, 
the  latter  is  crested ;  the  wings  when  at  rest  are  closed  and  a  little  deflexed ; 
the  superior  are  somewhat  lance-shaped,  shining  like  satin,  of  a  dull  blossom 
colour  with  a  slight  coppery  tinge,  and  beautifully  variegated  with  brown 
and  gray,  and  at  the  centre  is  a  pale  golden  letter  like  the  Greek  y ;  the  body 
and  inferior  wings  are  smoky;  the  former  has  a  few  tufts  of  scales  on  the 
back  near  the  base,  and  the  latter  are  often  of  a  whitish  blossom  colour 
across  the  centre,  leaving  a  broad  brown  margin ;  the  fringe  is  whitish,  with 


*  Sepp  represents  them  laid  singly. 


PLANT-LICE,   MAGGOTS   OF  FLIES,   ETC.  89 

a  line  of  blackish  spots:  it  is  |  incli  long,  and  more  than  1|  inch  in  expanse 
(No.  12,  fig.  16,  the  moth  at  rest;  and  Plate  C,  fig.  16,  the  same  flying). 

From  the  green  colour  of  the  caterpillars  they  are  difficult  to  detect :  yet 
they  must  be  very  abundant,  from  the  immense  quantities  of  the  moths  we 
see  flying  about  fields,  hedges,  heaths,  and  gardens,  from  the  early  spring 
until  the  end  of  autumn,  but  they  are  most  abundant  in  July  and  October. 
It  has  been  remarked  in  France  that  rainy  seasons  seem  to  be  more  favour- 
able to  their  increase  than  dry  years;  and  in  October,  1816,  they  rose  in 
swarms  in  the  northern  departments,  as  persons  walked  over  the  fields.'^  In 
1735  the  caterpillars  did  incredible  mischief  to  the  market  gardens  around 
Paris,  eating  up  the  pease  and  beans,  so  that  only  the  stalks  and  fragments 
of  the  leaves  were  left,  and  refusing  nothing  but  the  lentils :  their  ravages 
extended  to  Tours,  and  in  Auvergne  and  Burgundy  they  destroyed  the  crops 
of  hemp;  and  not  only  did  the  gardens  suffer,  but  whole  fields  of  culinary 
plants  were  consumed,  and  so  great  were  their  numbers  that  at  any  one  time 
several  scores  and  more  could  be  seen  in  the  highways  going  from  one  field 
to  another  in  search  of  food,t  where  they  would  not  refuse  either  clover  or 
grasses,  but  they  did  not  touch  either  wheat,  rye,  or  barley,  although  later 
in  the  season  they  attacked  the  oats. 

These  extraordinary  swarms  of  insects,  and  their  irregular  returns,  may 
be  sometimes  owing  to  the  mildness  of  the  foregoing  winter :  in  the  instance 
just  related,  there  had  been  no  severe  frosts  either  in  the  winter  or  spring, 
so  that  the  previous  autumnal  broods  of  caterpillars  lived  through  the  cold 
season,  and  it  necessarily  followed  that  an  immense  number  of  the  moths 
were  produced,  and  the  spring  and  summer  which  succeeded  proving  favour- 
able to  their  increase,  they  became  more  abundant  than  they  had  ever  been 
known  before.  It  is  only  surprising  that  such  events  do  not  oftener  occur, 
when  we  consider  the  rapidity  with  which  insects  increase.  Let  us,  for 
instance,  .suppose  that  no  accident  interfered  with  the  progress  of  the  differ- 
ent broods  of  this  moth,  of  which  there  are  two  every  year :  it  is  believed 
that  one  female  moth  will  lay  about  400  eggs,  which  would  be  transformed 
in  a  few  weeks  to  400  moths:  if  we  allow  half  of  these  to  be  females,  they 
would  lay  at  the  same  rate  80,000  eggs,  which  would  in  the  following 
autumn  (admitting  tliat  the  first  was  a  vernal  moth)  become  perfect  insects, 
whose  eggs,  taking  again  half  of  them  as  females,  would  amount  to  the 
prodigious  number  of  16,000,000,  which  would  hatch  the  following  spring, 
and  be  ready  to  devastate  the  spot  on  which  they  were  bred :  there  must 
be,  consequently,  innumerable  agents  in  operation  to  stop  their  increase, 

*  Godart's  Lepidop.  de  France,  vol.  vii.  part  ii.  p.  43. 
t  Eeauniur,  Hist,  des  Ins.,  vol.  ii.  p.  326. 
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although  I  do  not  happen  to  have  met  with  the  species  of  ichneumons,  &;c., 
which  are  destined  to  preserve  our  green  crops  from  being  annihilated  by 
the  caterpillars  of  the  Y-moth. 

Plusia  gamma  is  a  widely-dispersed  insect,  being  found  all  over  Europe, 
and  it  is  said  to  extend  even  to  the  frontiers  of  China  and  Siberia :  it  like- 
wise inhabits  North  America.  Unlike  most  other  species  of  Noctuidce,  this 
moth  flies  about  by  day,  not  only  in  the  sunshine,  but  regardless  of  the 
weather;  it  will  be  seen  on  dull  and  even  damp  days  hovering  over  flowers, 
and,  like  a  sphinx-moth,  thrusting  in  its  long  spiral  proboscis  or  tongue  to 
extract  honey  from  the  nectaries ;  at  other  times,  fluttering  and  running  over 
the  flowers,  or  resting  upon  them  with  its  wings  closed.  There  is  no  moth 
more  shy  and  difiicult  to  catch  by  day,  for  it  will  seldom  allow  any  one  to 
come  near  it ;  but  whether  it  detects  the  approach  of  man  by  its  eyes,  which 
sparkle  like  living  rubies,  or  by  its  hearing,  is  not  known :  it  darts  ofi",  how- 
ever, in  an  instant  when  disturbed,  and  stops  again  a  few  yards  off",  or 
entirely  vanishes. 

Should  the  Y-moth  caterpillars  ever  become  fearfully  abundant  in  our 
turnip  fields,  it  is  not  improbable  that  ducks,  poultry,  and  sheep  might  be 
very  serviceable  in  diminishing  their  numbers,  if  employed  as  recommended 
in  the  last  chapter  upon  the  black  caterpillar. 

Having  now  given  an  account  of  several  kinds  of  insects  connected  with 
the  turnip  crops,  I  shall  leave  for  a  future  chapter  the  history  of  some  others 
which  are  equally  interesting,  and  not  less  destructive.  The  following  sum- 
mary will  be  useful,  by  placing  before  the  reader,  in  a  concise  form,  the  re- 
sults of  my  investigations: — 

HISTORY   OF   THE   APHIDES,   OR  PLANT-LICE. 

Every  crop,  both  in  the  fields  and  gardens,  is  subject  to  the  attacks  of 
various  species. 

Three  different  sorts  infest  the  leaves  of  the  English  turnips ;  one  haunts 
the  leaves  of  the  Swedes,  and  another  the  flower-stalks. 

The  green  tops  are  rendered  less  fit  for  cattle  when  infested  with  aphides, 
and  the  growth  of  the  plants  and  the  roots  is  retarded. 

One  hundred  and  sixty-eight  aphides  were  seen  upon  one  small  turnip -leaf 
in  July. 

It  is  by  thrusting  their  heahs,  called  the  rostrum,  into  the  plants,  and 
imbibing  the  sap,  that  they  injure  our  crops. 

The  females  are  both  oviparous  and  viviparous :  they  are  ivinged  and 
apterous. 
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In  autumn  they  lay  eggs,  which  hatch  the  following  spring. 

The  eggs  are  laid  upon  the  leaves,  under  the  buds,  and  other  secure 
places. 

The  females  bring  forth  young,  without  sexual  intercourse,  for  many 
generations. 

Their  increase  is  prodigious:  it  is  calculated  that  one  female  might 
be  the  progenitor  of  upwards  of  5900  millions  of  descendants  in  one 
year. 

The  eggs  hatch  about  the  period  of  north  and  north-east  winds,  in  March 
and  April. 

Their  increase  is  accelerated  by  damp  sultry  weather  as  the  season 
advances. 

Electricity  probably  often  causes  their  simultaneous  appearance. 

The  aphides  can  walk  about  as  soon  as  they  are  born,  and  are  able  to  do 
so  until  their  lives  are  terminated. 

Abundant  in  August,  September,  and  October,  and  even  at  the  end  of 
November,  secreted  beneath  the  diseased  leaves. 

It  is  doubtful  if  these  species  deposit  the  saccharine  matter  called  honey- 
dew. 

Cutting  off  the  infested  leaves  and  destroying  them  on  the  spot,  or 
carrying  them  away  in  sacks  to  be  burned,  is  the  best  remedy. 

Tobacco  and  lime-water  will  kill  the  aphides.  Lime-dust,  if  strewed  in 
dry  weather,  is  an  effective  cure. 

They  often  do  not  suffer  from  heavy  rains. 

Insectivorous  birds,  and  various  insects,  our  best  friends  in  checking 
their  increase. 

The  lady-birds  and  their  larvce  are  particularly  useful  in  destroying  the 
aphides. 

Immense  sivarms  of  the  lady-birds  sometimes  appear  on  our  shores. 

A  little  fly  called  Aphidius  lays  its  eggs  in  the  aphides,  and  when  they 
hatch  the  maggot  destroys  the  aphis. 

These  again  become  the  victims  of  other  small  flies,  called  Gerap)hron 
Garpenteri,  Asaphes  vulgaris,  and  Goruna  clavata. 

Some  of  the  Gynipsidce,  or  gall-flies,  are  also  parasites,  which  live  in  the 
aphides  as  maggots. 

Four  other  wasp-like  flies  collect  the  aphides  as  food  for  their 
young. 

The  aphis-lion,  or  larva  of  the  golden-eye  fly,  destroys  the  aphides;  and 
the  maggots  of  some  two-winged  flies  called  Syrphi  are  still  more  service- 
able in  their  destruction. 
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These  are,  however,  in  their  turn  infested  with  a  pa^'asi^e  called  Gera- 
l^hron  syrphi. 

Severe  frosts  destroy  the  aphides,  but  they  are  able  to  propagate  in  mild 
winters. 

When  immersed  in  tvater  for  sixteen  hours,  it  has  not  killed  them. 

An  atmosphere  strongly  impregnated  with  camjyhor  did  not  aflfect  them 
in  twenty-four  hours. 

The  TURNIP-LEAF  MINERS  may  generate  diseases  in  cattle,  when  they 
greatly  abound. 

One  called  Drosophila  flava  causes  large  blisters  on  the  upper  sides  of 
the  leaves,  which  contain  the  maggots. 

The  other,  named  Phytomyza  nigricornis,  is  the  parent  of  a  maggot 
which  eats  galleries  in  the  under  sides  of  the  leaves. 

The  TURNIP  DIAMOND-BACK  MOTH :  the  larvse  feed  upon  the  turnip-leaves, 
and  sometimes  nothing  but  the  fibres  are  left. 

The  chrysalis  is  inclosed  in  a  net-work  cocoon,  attached  to  the  dried 
fibres,  or  formed  upon  the  ground. 

It  is  found  all  over  Europe  from  midsummer  to  November,  and  does 
great  mischief  in  the  kitchen  gardens  in  the  Mauritius. 

Upiuards  of  240  of  the  caterpillars  have  been  found  upon  one  plant. 

A  parasitio  ichneumon  lays  its  eggs  in  the  caterpillars. 

The  Y-MOTH  lays  its  eggs  on  the  under  side  of  turnip -leaves  and  other 
plants. 

The  green  caterpnllar  feeds  upon  the  turnip -leaves  and  a  variety  of 
plants. 

The  chrysalis  is  inclosed  in  a  white  web,  often  spun  in  the  folds  of  the 
leaves. 

The  moths  are  abundant  from  April  till  October,  especially  in  the  latter 
month,  and  in  July. 

Rainy  seasons  seem  to  be  congenial  to  their  increase. 

In  October,  1816,  the  moths  swarmed  in  the  north  of  France. 

In  1735,  the  caterpillars  ate  up  all  the  vegetables  around  Paris,  except- 
ing lentils. 

Their  ravages  extended  to  the  centre  and  south  of  France,  where  they 
consumed  the  her)ip  crops,  and  did  not  refuse  grasses  and  clover. 

They  spared  the  cor^i  crops,  but  attacked  the  oats  later  in  the  season. 

The  previous  lulnter  and  spring  had  been  very  mild. 

One  female  Y-moth  in  the  spring  might  become  the  progenitor  of 
16,000,000  caterpillars,  in  the  space  of  twelve  months,  viz. : — from  the  spring 
of  one  year  to  the  following  spring. 
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It  is  dispersed  over  all  Europe,  to  the  confines  of  Siberia  and  China, 
and  is  also  an  inhabitant  of  North  America. 
It  flies  by  day  as  well  as  at  night. 
Ducks,  poultry,  and  sheep  recommended  to  destroy  the  caterpillars. 

Explanation  of  Plate  C. 

Fig.  1 .  A  turnip-leaf,  upper  side. 

Fig.  2.  The  maggot  of  Drosophila  flava,  feeding  under  the  cuticle. 

Fig.  3.  The  pupa  of  ditto. 

Fig.  4.*  The  same  greatly  magnified. 

Fig.  5.*  Drosophila  fiava  represented  flying. 

a,  The  natural  dimensions. 

Fig.  6.   The  gallery  formed  on  the  under  side  of  a  tmuiip-leaf  by  the  maggot  of 

Phytomyza  nigvicornis. 
Fig.  7.  The  pupa  of  ditto  secured  under  the  cuticle. 
Fig.  8.*  Phytomyza  nifjricornis  represented  flying. 

b,  The  natural  dimensions. 

Fig.  9.  The  caterpillar  of  the  turnip  diamond-back  moth. 
Fig.  10.  The  pupa  of  the  same  inclosed  in  the  cocoon. 
Fig.  11.  The  moth  from  the  same  represented  at  rest. 
Fig.  12.*  The  same  flying  and  magnified. 
Fig.  13.*  The  egg  of  the  Y-moth. 

c,  The  natural  size. 
Fig.  14.  The  full-grown  caterpillar  walking. 
Fig.  15.  The  chrysalis  in  its  web. 
Fig.  16.  The  Y-moth  flying. 

All  the  figures  are  drawn  from  nature,  excepting  fig.  9 ;  and  the  numbers  with  a  *  attached,  indi- 
cate that  the  objects  referred  to  are  represented  much  larger  than  life. 
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CHAPTER   IV. 

THE  NATURAL  HISTORY  AND  ECONOMY  OF  VARIOUS  INSECTS  AFFECTING  THE 
TURNIP  CROPS;  INCLUDING  THE  WHITE  CABBAGE- BUTTERFLIES,  THE  TURNIP- 
SEED  WEEVIL,  ETC. 

CABBAGE    AND    TURNIP    BUTTERFLIES. 

Although  some  caterpillars  will  feed  upon  a  great  variety  of  plants,  for  the 
most  part  they  are  confined  to  a  few,  and  those  are  generally  of  the  same 
natural  order;  that  is  to  say,  they  are  kindred  species.  This  is  the  case 
with  the  cabbage-butterflies,"^  whose  caterpillars  not  only  frequently  com- 
pletely destroy  that  useful  vegetable  in  the  cottager's  garden,  but  they  live 
to  a  great,  and  often  to  a  mischievous  extent  upon  turnips,  rape,  &c.,  as  will 
be  shown  in  the  sequel.  There  are  three  species  of  these  butterflies,  belong- 
ing to  the  order  Lepidoptera,  and  to  a  family  called  Papilionid^,  which 
embraces  all  butterflies,  amounting  in  Britain  to  about  eighty  species, t  form- 
ing the  Linnsean  genus  Papilio ;  but  the  white  cabbage-butterflies,  and  two  or 
three  others,  have  been  separated  by  modern  naturalists,  and  are  now  dis- 
tinguished as  the  genus  Pontia.J  The  largest  of  these  is  abundant  in 
gardens,  turnip  fields,  and  road-sides,  where  it  is  seen  on  the  wing  from 
the  middle  of  May  to  October  :  common  as  it  is,  and  familiar  as  every  child 
is  with  the  white  cabbage-butterfly,  how  few  persons  comparatively  are 
acquainted  with  its  origin  and  transformations !  its  history  will,  therefore, 
prove  interesting  and  instructive  ;  but  before  we  proceed  to  its  economy,  it 
will  be  necessary  to  describe  it,  in  order  to  distinguish  it  from  the  two 
others  alluded  to.  From  the  mischief  the  caterpillars  occasion  to  the  cab- 
bages, it  is  called — 

1.  P.  hvassicce,  Linn.,  or  the  White  Cabbage- butterfly. — The  onale 
is  white  above,  the  head  and  thorax  are  clothed  with  soft  yellowish  hairs ; 
the  two  horns  are  spotted  with  black,  and  the  club  is  black  above  and 

*  P.  rapie  departs  from  this  rule,  for  it  has  been  found  feeding  i;pon  the  weeping-willow  and  some 
flowers  which  are  not  cruciferous. 

t  Curtis's  Guide,  Gen.  763-780.  J  Curtis 's  British  Entomology,  fol.  and  Plate  48. 
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oclireous  beneath;  the  upper  wings  have  black  tips  in  the  form  of  a  cre- 
scent ;  the  inferior  wings  have  a  blackish  spot  on  the  upper  edge ;  the  body 
is  black  ;  the  wings  expand  2^  -    .- 

inches:  the  female  (No.  13,  fig. 
1)  is  larger,  being  about  3  inches 
across,  and  is  distinguished  by 
two  large  black  spots  on  the 
upper  wings,  and  a  freckled 
splash  upon  the  inferior  mar- 
gin ;  the  under  sides  are  alike 
in  both  sexes,  the  upper  wings 
being  white,  with  the  tips  yel- 
low, and  two  large  black  spots 
near  the  centre ;  the  under 
wings  are  likewise  palish  yellow, 
freckled  with  black ;  the  head 
is  furnished  with  two  hairy 
feelers  in  front,  called  palpi,  the  tips  being  pointed,  and  between  them  is 
concealed  a  long  spiral  tongue  or  proboscis. 

The  female  deposits  her  eggs  on  various  cruciferous  plants,  especially  cab- 
bages, turnips,  mustard,  rape,  radishes,  horse-radish,  and  water-cresses : 
they  are  laid  on  the  under  side  of  the  leaves,  in  clusters  of  twenty  or  thirty 
(fig.  2),  and  are  somewhat  of  the  shape  of  a  sugar-loaf,  bright  yellow,  curi- 
ously furrowed  and  reticulated.  There  is  a  constant  succession  of  broods 
during  the  summer  and  autumn  ;  one  which  attracted  my  notice  hatched 
the  27th  of  August,  and  the  little  caterpillars  immediately  consumed  all  the 
egg-shells :  on  the  following  day  they  were  of  a  green  colour  before,  and 
yellow  behind ;  a  little  hairy,  with  the  head,  two  spots  on  the  first  thoracic 
segment,  another  on  the  tail,  and  numerous  little  dots,  black  :  they  kept 
together,  feeding  upon  the  turnip-leaf  in  groups,  and  in  one  night  a  single 
family  ate  a  large  hole  completely  through;  they  had  six  pectoral,  eight 
abdominal,  and  two  anal  feet,  and  possessed  the  power  of  spinning  a  fine 
slight  web  over  the  surface,  probably  to  enable  them  to  hold  more  securely 
to  their  food :  in  six  days  they  changed  their  skins,  after  which  they  disper- 
sed over  the  leaves ;  in  about  the  same  space  of  time  they  cast  their  skins 
a  second  time,  when  they  were  at  least  ^  inch  long,  leaving  their  exuviae 
sticking  to  the  stalks.  When  full  grown  they  attain  to  the  length  of  about 
1^  inch,  and  are  as  thick  as  a  small  goose-quill  ;  they  are  then  pale 
blue  or  green  above,  yellow  beneath,  with  a  line  of  the  same  colour  down 
the  back,  edged  with  black  dots ;  there  is  likewise  a  row  of  large  black 
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spots  down  each  side,  and  numerous  minute  dots,  as  well  as  fine  liairs,  scat- 
tered over  the  body  (fig.  3).  Having  arrived  at  this  stage,  they  generally 
wander  to  some  secure  place,  under  ledges  of  paling,  coping  of  walls,  branches 
of  trees,  hedges,  &c.,  and  there  attach  their  tails  to  some  object,  by  very 
tough  silken  threads,  and  afterwards  spin  a  similar  cord  from  their  mouths, 
which  is  fastened  round  the  animal  to  support  its  head  in  an  elevated  posi- 
tion, and,  gradually  contracting  its  body,  the  skin  is  slipped  off",  and  it  is 
instantly  changed  to  a  shining  pale  green  chrysalis,  spotted  and  dotted  with 
black  (fig.  4) ;  and  in  this  tranquil  state  the  latter  broods  rest  suspended, 
uninjured  by  the  storms  and  frosts  of  winter,  until  the  genial  warmth  of 
spring  calls  the  sleeping  inmate  into  active  life;  and,  as  this  proceeds,  the 
black  spots  of  the  wings,  although  in  miniature,  gradually  become  more  dis- 
tinct through  the  horny  transparent  shell,  and  eventually  the  butterfly 
bursts  the  back  of  the  chrysalis,  crawls  out,  and,  holding  by  some  object  so 
that  the  little  wings  hang  down,  the  fluids  descend  into  them,  they  rapidly 
expand,  and  in  the  course  of  half  an  hour  have  attained  their  full  size ;  they 
are,  however,  still  flaccid,  and  require  some  time  to  dry  and  become  adapted 
to  flight. 

The  caterpillars  of  the  white  cabbage-butterfly  greatly  injured  some 
Swedish  turnips  in  the  end  of  September,  1841,  and  no  doubt  frequently 
assist  in  reducing  the  foliage  very  considerably;  but  it  is  when  the  turnips, 
&c.,  are  in  seed  that  they  are  most  to  be  feared.  In  July  of  the  same  year 
I  received  some  of  the  caterpillars  from  Mr.  C.  Parsons,  of  Southchurch, 
Essex,  who  informed  me  that  they  were  then  committing  extensive  ravages 
on  the  w^iite -mustard  crops  in  parts  of  that  neighbourhood,  by  eating  ofi" 
all  the  pods,  and  leaving  the  stalks  bare.  They  commenced  at  the  point  of 
the  pod,  and  continued  eating  until  it  was  demolished,  even  to  the  base  of 
the  foot-stalk.  "  Had  they  attacked  the  crop,"  says  Mr.  Parsons,  "at  an 
earlier  period  of  the  season,  the  consequences  would  have  been  very  serious 
indeed.  Mustard-seed,  both  white  and  brown  (Sincqns  alba  and  nigra),  is 
subject  to  the  attacks  of  a  small  black  larva,  which  I  have  not  seen  this 
year;  but  the  damage  done  by  the  caterpillars  I  have  sent  has  never  been 
noticed  in  this  neighbourhood." 

I  placed  some  of  these  larvee  upon  radishes  and  turnips  in  seed,  the  green 
pods  of  which  they  were  equally  fond  of,  and  ate,  as  above  stated.  They 
grew  most  rapidly  during  the  few  hot  dry  days  we  liad  near  the  middle  of 
September,  1841,  resting  lengthways  upon  the  naked  stalks,  after  having 
cleared  off  all  the  seed-vessels :  on  the  20th  they  appeared  healthy,  but  in- 
clining rather  to  a  yellow  colour ;  it  rained  during  the  night,  and,  on  looking 
at  them  in  the  afternoon  of  the  following  day,  I  saw  they  had  removed 
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to  a  leaf,  to  wliicli  they  stuck  by  four  of  their  hinder  legs,  and,  to  my  sur- 
prise, they  were  of  a  dirty  colour,  and  rotten,  the  skins  being  lax,  and  lying 
just  as  the  wind  blew  them  about.  I  found  they  only  contained  some  cream- 
coloured  fluid,  a  portion  of  which  was  scattered  upon  the  leaves.  From  this 
fact  it  may  be  inferred  that  wet  is  sometimes  very  destructive  to  these  cater- 
pillars,* probably  during  hot  weather  only ;  for  after  the  heavy  rains  which 
fell  in  the  end  of  September  and  in  October,  I  was  astonished  to  see  the  cab- 
bages in  the  cottage  gardens  in  Suffolk  with  multitudes  of  these  caterpillars 
half  and  full  grown,  which  had  injured  the  crops  so  extensively,  that  not  a 
leaf  had  escaped.  It  is  scarcely  credible  that  the  labouring  classes  should 
thus  suffer  their  crops  to  be  spoiled,  and  their  labour  to  be  lost,  when  a  little 
hand  picking  every  evening  would  soon  relieve  their  gardens  from  these 
unwelcome  visitors;  but  so  it  is. 

If  it  were  not  for  numerous  parasitical  insects,  which  deposit  their  eggs 
in  those  of  the  Pontia,  and  especially  in  the  caterpillars  and  pupce,  all  chance 
of  keeping  them  under  in  the  field  would  be  fruitless :  the  most  serviceable 
of  these  agents  is  a  little  fly,  which  must  be  produced  in  myriads,  for  I  have 
sometimes  found  that  every  caterpillar  had  been  stung  by  this  insect,  which 
belongs  to  the  order  Hymenoptera,  of  the  family  Ichneumonides  adsciti, 
and  is  named 

2.  Microgaster  glomeratus,  Linn.f — It  is  black  and  thickly  punctured  ; 
the  horns  are  thread-like,  longer  than  the  body  in  the  male,  shorter  in  the 
female,  and  composed  of  eighteen  joints  or  upwards ;  the  eyes  are  lateral,  with 
three  little  eyes  or  ocelli  upon  the  crown  ;  the  abdomen  is  shorter  than  the 
thorax,  depressed,  linear,  smooth  and  shining ;  the  basal  segment  is  a  little 
narrowed,  with  the  edges  on  the  sides  dirty  white  ;  ovipositor  concealed 
beneath  the  abdomen  ;  the  four  wings  are  very  transparent,  iridescent,  with 
a  distinct  pitchy-coloured  stigma  on  the  superior;  the  nervures  lighter,  the 
areolet  open  externally ;  legs  bright  ochreous,  hinder  thighs  black  on  the 
upper  edge,  darkest  at  the  apex,  tips  of  their  shanks  and  tarsi  brownish,  the 
apex  only  of  the  four  anterior  brown  :  length,  a  little  more  than  one  line  ; 
expanse,  2|  lines. 

This  minute  ichneumon-fly  lays  numerous  eggs  in  the  caterpillars  of  the 
white  cabbage-butterfly,  which  hatch  and  feed  within  their  skins  in  almost 
incredible  numbers,  the  victim  feeding  and  growing  until  it  has  attained  its 
full  size ;  when,  instead  of  changing  into  a  chrysalis,  like  fig.  4,  a  number  of 
fleshy  maggots  come  through  its  skin,  and  form  beautiful  little  oval  silken 

*  Most  cateipilhirs  are  purged  by  wet,  as  we  have  stated  in  a  former  chapter,  but  these  do  not 
.-ij'pear  to  suffer  invariably.— J.  C. 

+  Curtis's  British  Entomolorjy,  fol.  and  Plate  321 ;   and  Guide,  Gen.  554,  No.  54. 

13 


98  FAEM   INSECTS. 

cocoons  in  masses  beneath  and  around  it,  like  the  balls  of  the  silkworm  in 
miniature ;  they  are  bright  yellow,  and  I  counted  sixty-seven  which  issued 
from  one  unfortunate  larva.  On  opening  a  caterpillar  thus  infested,  it  will 
be  found  full  of  little  fat  maggots,  which  eventually  consume  all  the  muscles 
and  fat,  leaving  only  the  alimentary  canal  untouched  ;  those  in  my  posses- 
sion, which  spun  up  in  September,  hatched  the  beginning  of  the  following 
May,  when  they  were  ready  to  commence  their  invaluable  operations  upon 
the  early  broods  of  the  white  cabbage-butterflies.  Reaumur  says  the  Micro- 
gaster  pierces  the  skin  of  the  caterpillar  with  its  short  oviduct,  and  deposits 
an  egg;  it  then  withdraws  it,  and  repeats  the  operation,  until  thirty  eggs 
or  more  are  introduced  into  the  living  caterpillar,  and  they  are  inserted 
sufficiently  deep  not  to  be  cast  off"  with  the  skin :  the  maggots  avoid  feeding 
on  the  vital  parts,  so  that  the  caterpillar  does  not  die  until  two  or  three 
days  after  the  parasites  have  eaten  their  way  out  to  spin  their  cocoons,*  but 
the  caterpillar,  being  exhausted,  generally  dies  close  to  his  murderers.  Even 
these  parasites  are  subject  to  the  attacks  of  a  beautiful  little  fly,  called  DijJ- 
lolepis  (Pteromalus  ?)  Microgastri  of  Bouch^,t  the  maggots  of  which  live  in 
the  pupse  of  Microgaster  glomeratus,  three  or  four  together,  and  the  silken 
cases  which  are  inhabited  by  these  parasites  are  paler  than  the  healthy  ones : 
thus  one  little  animal  lives  upon  another;  so  that  the  laughable  lines  of  the 
facetious  poet  are  partly  verified : — 

"  That  fleas  have  little  fleas  to  bite  'em, 
And  so  go  on  ad  infinitum." 

Persons  who  are  ignorant  of  the  wonderful  operations  of  nature,  often 
mistake  these  yellow  cocoons  formed  by  the  maggots  for  the  eggs  of  the 
caterpillars,  and  accordingly  destroy  them,  although  they  ought  rather  to 
be  preserved  ;  and  others,  on  opening  a  caterpillar  of  the  white  cabbage- 
butterfly,  and  finding  it  full  of  little  maggots,  have  supposed  they  were  the 
young  of  it.  Such  errors  are  the  offspring  of  ignorance,  and  contrary  to  the 
laws  which  regulate  the  generation  of  these  animals  ;  and  I  trust  that  these 
careful  investigations  will  meet  with  the  attention  of  agriculturists,  that 
they  may  take  a  correct  view  of  these  subjects,  which  are  at  once  interest- 
ing and  of  absolute  importance  to  mankind. 

There  is  also  a  large  ichneumon-fly,  the  larva  of  which  lives  singly  in 
the  chrj'-salis  of  P.  hrassicai,  and  changes  into  a  white  pupa  inside,  without 

'"'  I  have  since  seen  a  maggot  protruded  through  the  apex  of  one  of  the  abdominal  feet ;  it  was  of 
a  dirty  green  colour. 

t  NaturgescUchte  der  Insecten,  p.  168. 
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forming  any  case:  the  fly  hatches  in  two  or  three  weeks  ;  it  is  likewise 
hymenopterous,  and  of  the  family  Iciineumonid^  :  it  has  been  named 

3.  Pimpla  instigator,  Fab."^ — It  is  black  and  thickly  punctured ;  the  two 
slender  horns  are  not  so  long  as  the  body,  and  composed  of  numerous  oblong 
joints :  the  elliptical  abdomen  is  only  slightly  narrowed  at  the  base ;  the 
thighs,  shanks,  and  feet  are  bright  fulvous,  excepting  the  hinder  feet,  which 
are  brown  or  black;  the  four  wings  are  dull-yellowish,  but  iridescent;  the 
stigma  and  nervures  brown,  the  areolet  is  rhomboidal ;  the  female  has  a 
stout  ovipositor  projecting  beyond  the  apex,  and  is  nearly  half  as  long  as 
the  abdomen :  the  male  is  often  half  an  inch  long,  the  wings  expanding 
more  than  three  quarters  of  an  inch,  and  the  female  is  considerably  larger. 
This  powerful  insect  likewise  infests  the  caterpillars  of  many  moths,  and 
emits  a  most  offensive  scent  when  touched  :  I  have  frequently  seen  the 
females  running  over  fruit-trees,  investigating  every  leaf  and  crevice  to  find 
a  proper  object  to  receive  their  eggs  :  they  are  met  with  from  midsummer  to 
Michaelmas. 

There  are  other  parasites  which  destroy  the  chrysalides ;  and  one  of  the 
most  essential  of  these  is  a  minute  brilliant  fly,  which  deposits  its  eggs  upon 
the  outside  of  the  chrysalis  of  the  butterfly  as  soon  as  the  caterpillar  has 
cast  off  its  skin,  when  it  is  both  soft,  tender,  and  exhausted,  so  that  it  has 
not  the  power  to  exert  itself  and  frighten  away  the  little  parasites;  the  eggs 
soon  hatch  and  eat  into  the  pupa,  which  at  that  early  stage  is  almost  liquid 
inside,  the  members  of  the  future  butterfly  not  being  organized.  Sometimes 
200  or  300  of  these  little  maggots  live  in  one  chrysalis ;  they  undergo  their 
metamorphoses  securely  within  the  shell,  and  the  flies  hatch  and  eat  their 
way  out  in  about  fourteen  days  in  summer,  but  some  remain  through  the 
winter,  and  when  they  come  forth  they  do  not  fly  away,  but  hover  in 
swarms  about  the  perforated  pupa,  the  males  probably  hatching  first  and 
waiting  until  the  females  emerge  to  be  impregnated ;  but  after  their  bridal 
dance,  each  female  departs  in  search  of  recently  formed  clnysalides  to  deposit 
fresh  broods  in.  If  we  take  250  as  the  average  number  of  eggs  which  a 
female  lays,  and  admit  that  one-half  of  them  are  of  that  sex,  the  second 
generation  would _amount  to  upwards  of  30,000,  an  enormous  increase,  which 
is  in  all  probability  multiplied  several  times  in  the  course  of  one  season. 
Some  species  of  this  extensive  genus  swarm  even  in  our  houses,  especially 
in  the  country,  where  in  October  and  November  I  have  seen  immense 
numbers  inside  of  the  windows,  and  I  believe  they  hybernate  behind  the 
shutters,   in  the  curtains,   &c.      The  species  above  alluded  to  is  likewise 

*  Curtis's  British  Entomology,  fol.  and  Plate  214;  and  Guide,  Gen.  515,  No.  103. 
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hymenopterous,  and  of  the  family  Cynipid^  or  Chalcidid^;  it  may  be 
the  Ichneumon  puparuon  of  Linnaeus,  but  as  that  is  very  doubtful,  I  have 
named  it 

4.  Pteromalus  hrassicce*  —  Female  dull  blackish-green,  thickly  punc- 
tured ;  head  large,  antennae  clavate,  black,  basal  joint  ochreous ;  abdomen 
oval,  depressed  and  pointed,  black,  shining,  bright  green  at  the  base,  with  a 
violet  tint  beyond  it ;  wings  transparent,  iridescent,  with  an  ochreous 
nervure  along  the  upper  or  costal  margin  of  the  superior,  forming  a  short 
branch  beyond  the  middle  ;  legs  bright  ochre,  coxae  black,  thighs,  excepting 
the  base  and  tips,  pitchy;  middle  of  foiir  hinder  shanks  brown  ;  apex  of  feet 
black ;  length,  1  line ;  expanse,  nearly  3  lines  (fig.  5  ;  6,  magnified). 

The  first  broods  of  this  little  parasite  hatch  in  April,  and  I  have  bred 
multitudes  of  them  from  a  chrysalis  oi  Pontia  hrassicce.  I  suspect  the  fol- 
lowing insect  will  prove  to  be  the  male  of  it,  different  as  it  is  in  appearance, 
having  bred  several  from  the  pupa  of  one  of  the  white  cabbage-butterflies 
many  years  since,  when  I  gave  it  the  name  of 

5.  Pteromalus  Pontice.i — Male  brilliant  green,  thickly  punctured,  head 
broad,  horns  tawny,  ochreous  at  the  base,  filiform ;  abdomen  linear,  concave, 
apex  ovate,  very  shining,  often  with  a  golden  tinge;  four  wings,  as  in  P. 
brassicce;  legs,  excepting  the  coxae,  bright  ochreous,  tips  of  feet  pitchy; 
length,  rather  more  than  1  line;  expanse,  2^  lines.  J 

5*.  Polynema  gracilis,  Nees. — is  a  pigmy  fly,  only  1^  line  in  expanse, 
which  lays  its  tiny  eggs  in  those  of  the  white  cabbage-butterfly  (Pontia 
brassicce),  and,  consequently,  checks  the  multiplication  of  that  troublesome 
visitor  to  the  kitchen  garden.  It  is  shining  black;  the  horns  are  long, 
slender,  flail-shaped,  clubbed,  and  ochreous  at  the  base;  abdomen  conical 
and  acute,  with  a  short  projecting  ovipositor ;  the  base  narrowed,  with  an 
ochreous  petiole ;  wings  transparent,  pubescent,  without  nervures ;  legs 
slender  and  ochreous,  with  long  feet. 

We  now  come  to  the  second  species  of  white  butterfly  injurious  to  tur- 
nips; it  likewise  feeds  upon  cabbages,  mignonette,  nasturtiums,  &c.;  it  makes 
its  appearance  with  the  white  cabbage-butterfly,  which  it  very  much  resem- 
bles, but  is  smaller ;  the  eggs  vary,  and  the  caterpillar  and  pupa  are  quite 
diflferent:  from  its  feeding  on  the  turnip  it  is  called  in  England  the 
"Small  White"  or  "Turnip  Butterfly,"  and  for  the  same  reason  Linnaeus 
named  it 

*  Curtis's  Guide,  Gen.  627  and  641 ;  and  see  British  Entomologij,  fol.  and  Plate  166,  Colax  dispar. 
+  I  have  since  ascertained  that  these  are  the  sexes  of  Pteroinalas  i-mparuni.  Linn. — Guide,  Gen, 
C27,  No.  100. 

+  Sec  Morton's  Cyclopedia  of  Agriculture,  vol.  ii.  p.  660. 
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6.  Pontia  rai)a'. — The  male  is  white,  the  superior  wings  have  black,  tips 
dusted  with  white,  and  the  inferior  wings  have  a  black  spot  on  the  upper 
edge:  the  female  (No.  14,  fig.  1)  is 
similar,  but  has  two  large  black 
spots  likewise  beyond  the  centre  of 
the  superior  wings;  under  side  of 
the  same  white,  the  apex  yellow, 
and  two  black  spots  beyond  the 
middle,  the  lower  one  sometimes 
nearly  obliterated  ;  inferior  wings 
yellow,  freckled  with  black:  length 
of  male,  8  lines  ;  expanse,  about  2 
inches ;  the  female  is  larger,  and  sometimes  of  a  duller  colour  ;  but  I  pos- 
sess a  male,  taken  near  Oldham,  in  Lancashire,  which  has  all  the  wings  of 
a  bright  yellow  colour. 

The  female  lays  her  eggs  singly  on  the  under  sides  of  the  leaves,  and 
they  are  not  very  unlike  those  of  P.  brassicce  in  form  and  sculpture,  but 
the  caterpillars  are  totally  different,  being  green  and  so  densely  clothed  with 
minute  hairs  as  to  be  velvety  ;  they  have  a  yellowish  stripe  down  the  back, 
and  another  along  each  side,  the  belly  being  of  a  paler  brighter  green ;  they 
are  often  more  than  an  inch  long,  and  about  as  thick  as  a  large  crow-quill 
(fig.  2) ;  they  change  to  a  chrysalis,  suspended,  as  shown  at  fig.  3,  but  it  is 
of  a  pale  flesh-brown,  freckled  with  black. 

The  third  species  is  the  "Kape-seed,"  or  "  Green-veined  White  Butterfly," 
to  which  Linnseus,  from  its  feeding  upon  the  coleseed,  gave  the  appellation  of — 

7.  Pontia  napi  (Plate  D,  fig.  1). — The  male  is  white,  head,  thorax,  and 
body  black,  clothed  with  yellow-  ^o.  i^ 

ish  down;  superior  wings  with  the  2^ 
tips  powdery  black  and  the  ner-  -''.'^^'' 
vures  grayish;  inferior  wings  with 
a  black  spot  on  the  upper  margin, 
and  the  dark  nervures  shining- 
through.  Female  (No.  15,  fig.  1) 
with  the  nervures  in  the  superior 
wings  darker,  the  apex  blacker, 
and  two  large  black  spots  beyond 
the  middle ;  under  side  of  superior  wrings  with  the  same  two  black  spots ; 
the  apex  is  yellow  and  the  nervures  are  dark,  forming  gray  stripes ;  the 
Inferior  wings  are  pale-yellow,  with  the  nervures  still  more  distinct,  from 
the  broad  gray  margin  which  surrounds  them.     In  some  examples  the  ner- 
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vures  are  much  less  strongly  marked,  which  may  be  a  difference  between 
the  spring  and  autumnal  broods,  or  it  may  arise  from  their  crossing  with 
P.  rapce,  for  hybrids  undoubtedly  exist  amongst  insects.  The  males  are 
nearly  fths  of  an  inch  long,  and  scarcely  expand  2  inches ;  the  females  are 
a  little  larger. 

The  eggs  of  this  species  are  also  laid  singly  on  the  under  side  of  the 
leaves  of  cabbages,  turnips,  and  other  cruciferse  (No.  15,  fig.  2)  ;  they  are 
long,  cylindric,  of  the  form  of  a  sugar-loaf,  channelled,  striated  transversely, 
and  whitish  (Plate  D,  fig.  2,  magnified)  :  the  caterpillars  are  about  the  size 
of  the  foregoing  ;  they  are  of  a  delicate  green  colour,  densely  clothed  with 
velvety  hairs,  the  spiracles  or  breathing  pores  down  the  sides  being  reddish- 
yellow  (figs.  3) ;  and  when  lying  stretched  out  on  the  leaves,  as  they  do  by 
day,  they  are  scarcely  visible  to  the  eye.  The  chrysalis  is  suspended  like 
the  others ;  it  is  of  a  pale  greenish -white,  or  yellow  and  freckled,  with  the 
beak  and  points  brown  (figs.  4). 

There  are  two  broods  of  this  butterfly  in  a  year,  one  in  April  or  May, 
and  another  in  July  or  August ;  the  caterpillars  are  most  injurious  in  gar- 
dens, where  in  1841  they  not  only  fed  upon  the  turnip-leaves,  but  did  great 
mischief  to  the  cabbages,  especially  in  September,  eating  the  central  leaves, 
like  the  caterpillar  of  the  cabbage-moth,  Noctua  brassicce,  and  I  killed  seve- 
ral as  late  as  the  22d  of  September :  I  have  found  the  pupge  of  this  species 
with  a  largish  hole  on  one  side,  from  which  had  issued  a  parasitic  ichneu- 
mon ;  and  I  bred  an  incredible  number,  considering  their  size,  of  males  and 
females  of  this  fly  in  July  or  August  from  one  pupa ;  it  is  called  by  Gra- 
venhorst'^ — 

8.  Hemiteles  melanarius.-f — The  male  is  entirely  black  and  punctured  ; 
the  abdomen  is  roughly  punctured,  the  margins  of  the  segments  and  the 
apex  are  smooth  and  shining,  the  two  slender  horns  are  scarcely  so  long  as 
the  animal :  the  wings  are  beautifully  iridescent,  the  nervures  and  stigma 
pitchy,  the  areolet  is  open  outside  ;  legs  black ;  the  apex  of  four  anterior 
thighs  and  their  tibise  are  tawny,  the  feet  are  brownish,  but  the  basal  half 
of  the  hinder  tibiae  alone  is  tawny  :  length,  2  lines ;  expanse,  near  4  lines : 
the  female  differs  so  materially  that  no  one  would  suppose  it  was  the  legiti- 
mate partner  of  the  foregoing  male ;  it  is  black,  but  the  abdomen  is  red, 
excepting  the  basal  segment  and  the  apex  ;  the  ovipositor  is  exserted,  and  is 
half  the  length  of  the  abdomen  ;  the  thighs  and  shanks  are  red,  the  apex  of 
the  hinder  tibiae  and  all  the  tarsi  are  brown  :  length,  including  the  oviposi- 
tor, nearly  85  lines ;  expanse,  almost  5  lines  (No.  15,  fig.  5  ;  6,  magnified). 

*  Ichneumonologia  Europcea,  vol.  ii.  p.  790,  No.  233. 
t  Curtis's  Guide,  Gen.  503,  No.  233. 
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Where  any  of  the  white  butterfly  caterpiUars  abound,  there  are  several 
methods  of  reducing  their  numbers  and  checking  their  increase  ;  tlie  best  is 
to  look  in  the  winter  for  the  chrysalides,  which  are  concealed  under  ledges 
of  walls,  paling,  doors,  window-sills,  on  bushes  in  hedges,  on  the  trunks  of 
trees,  &c.,  and  crush  them,  but  on  no  account  to  destroy  the  dark-brown 
coloured  ones,  which  are  full  of  the  parasitic  Fteromali;  as  the  spring  ad- 
vances, examine  the  leaves  and  bruise  the  clusters  of  eggs  of  the  largest 
species,  which  are  as  conspicuous  as  a  mass  of  fly-blows ;  at  the  same  time 
a  ring  or  bag  net  may  be  used  to  catch  the  butterflies  ;  and  when  the  cater- 
pillars are  large  enough  to  be  seen,  hand-picking  is  neither  difficult  nor 
laborious  :  when  they  attack  the  seed-crops,  shaking  the  stems  might  prove 
useful,  provided  troops  of  ducks  were  to  follow  and  pick  up  the  caterpillars  ; 
or  dusting  the  plants  with  hellebore  powder,  fresh  and  genuine,  would  be 
worth  a  trial,  as  it  is  very  effective  in  some  instances.*  After  what  has 
been  stated,  it  is  almost  needless  to  say  that  the  little  yellow  cocoons  ob- 
served upon  the  plants  and  leaves,  and  often  surrounding  the  caterpillars, 
ought  never  to  be  destroyed,  as  they  contain  a  parasite  which  proves  the 
cultivator  s  greatest  friend,  and  the  most  active  scourge  of  the  turnip  and 
cabbage  caterpillars. 

Even  the  obnoxious  and  persecuted  wasp  assists  in  the  destruction  of 
other  insects,  upon  which  it  preys,  making  some  amends  for  robbing  our 
orchards.  When  at  the  end  of  summer  the  sweet  thistle-flowers  attract  a 
variety  of  butterflies  and  swarms  of  insects,  the  wasps  are  busily  employed 
in  capturing  them,  which  they  do  very  skilfully.  I  have  many  times  seen 
them  carry  off"  large  flies  from  the  ivy-flowers,  and  even  the  white  butter- 
flies are  not  too  large  to  deter  the  wasps  from  attacking  them  :  the  species 
called  P.  rupee,  it  seems,  is  most  subject  to  their  assaults,  and  their  mode  of 
securing  this  butterfly  is  very  curious,  as  related  by  Mr.  Newport,  in  the 
Entomologica I  Transactions.^ 

On  breaking  off  some  of  the  turnip-leaves  close  to  the  crown  in  Novem- 
ber, 1841,  I  found  inclosed  in  the  mid-rib  (Plate  D,  fig.  5),  three  caterpillars 
nearly  half  an  inch  long,  of  a  whitish  colour,  with  a  nut-brown  head  (fig.  6) ; 
ihey  were  evidently  the  larvte  of  some  small  moth,  but  they  both  died.- 

ChRYSOMELA   BETUL.E? 

I  also  discovered  in  July,  on  the  backs  of  some  turnip-leaves,   many 

*  Mr.  Lymburn  cleared  a  few  hundreds  of  gooseberiy  bushes  from  caterpillars,  at  the  expense  of 
Is.  3d.  for  hellebore  powder,  and  a  morning's  work  of  two  men.— Gardeners:  Chronicle,  January  1, 
1842,  p.  7. 

i  Vol.  i.  p.  228. 
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small  oval  eggs  (Plate  D;  and  No.  16,  figs.  7),  so  deeply  imbedded  in  the 
pulpy  substance,  that  in  many  instances  the  cuticle  had  burst  on  the  upper 

side,  so  that  the  eggs,  which  Avere 
of  a  bright  ochreous  colour,  were 
perfectly  visible ;  the  surrounding 
margins  of  the  leaf  were  dried,  and 
of  a  dark  brown  colour.  There 
were  multitudes  of  larvae  with 
them,  which  had  emerged  from  the 
eggs,  and  were  eating  holes  in  the 
^  leaves   (figs.  8.)     These   larvte   can 

crawl  about,  having  six  pectoral  feet,  and  a  proleg  at  the  tail,  the  interme- 
diate segments  being  very  much  produced,  like  nipples  on  the  sides ;  they 
are  of  a  smoky  yellow  colour,  spotted  with  black  ;  the  head  is  black,  with 
short  antennae  and  four  small  feelers  ;  the  first  thoracic  segment  is  dull,  the 
second  and  third  have  four  small  black  spots  on  the  disk,  and  the  following 
only  two  but  larger  (figs.  9,  magnified)  ;  they  are  slightly  hairy,  and  there 
is  a  line  of  brown  tubercles  on  each  side  close  to  the  spiracles,  from  which 
the  animal  can  protrude  yellow  shining  glands,  when  it  is  excited  or  put  to 
pain:  these  larvae  are  of  course  very  small  at  first,  and  never  attain  to  a 
large  size,  yet  they  eat  innumerable  holes  in  the  leaves.  I  placed  several 
upon  a  turnip-leaf,  and  believe  they  entered  the  earth  to  become  pupae, 
for  they  soon  disappeai-ed.  There  is  no  doubt  that  they  change  to  a  beetle  of 
the  genus  Chrysomela,  which  belongs  to  the  same  family  as  the  '•'  Turnip- 
fly  Beetle"  {Altica  nemorum);^  but  it  cannot  leap,  and  it  is  far  from  impro- 
bable that  these  larvae  are  the  offspring  of — 

9.  Chrysomela  (Phcedon)  betulce,  Linn.t  (No.  16,  fig.  6;  6«,  magnified^. 
— A  brilliant  shining  blue  or  green  oval  beetle,  with  the  under  side,  horns, 
and  legs  black,  and  about  1^  line  long,  which  I  have  often  found  upon  tur- 
nip-leaves; and  it  has  since  been  stated  by  Mr.  West  wood,  in  the  Gardeners' 
Chronicle  of  September  2,  1854,  that  "the  little  beetles  which  are  attacking 
the  white  mustard  crops  in  the  fens  near  Ely,  are  the  Chrysomela  hetulm." 

CuRCULio  ASSiMiLis.— T/ie  Turnip-seed  Weevil. 

In  connection  with  this  portion  of  my  subject,  I  shall  only  notice  two 
other  insects,  both  of  which  are  injurious  to  the  turnips  when  in  flower  and 
seed.  The  economy  and  habits  of  one  were  only  discovered  in  the  summer 
of  1841,  by  a  friend  who  sent  me  some  turnip-seed  in  a  pill-box  the  end  of 

*  Chap.  i.  p.  17.  t  Curtis's  Guide,  Gen.  433,  No.  5. 
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June,  contaiuing  also  twenty  or  thirty  maggots.  On  scattering  the  contents 
of  the  box  upon  a  sheet  of  paper,  the  maggots  stretched  tliemselves  straiglit 
out  and  walked  very  well.  I  was  at  the  same  time  informed  that  a  small 
bag  of  fresh  rubbed-out  "nimble-nine- weeks"  turnip-seed  was  strewed  in 
a  paper  tray  and  placed  before  the  fire  for  the  purpose  of  being  well  dried, 
when  numbers  of  these  little  maggots  were  seen  crawling  amongst  the  seeds. 
On  examining  the  seeds,  however,  I  could  not  find  any  holes  in  them;  I 
therefore  placed  the  maggots  in  a  pot  of  earth,  and  they  soon  buried  them- 
selves. About  a  week  after  this  my 
correspondent  examined  some  of  the 
remaining  pods  of  the  turnip,  and 
found  one  with  a  small  hole  in  it 
(Plate  D,  and  No.  17,  figs.  12);  on 
splitting  it  open  it  was  evident  that 
the  seeds  had  been  eaten,  and  it  ap- 
peared that  the  hole  had  been  made 
by  a  maggot  in  order  to  efiect  its 
exit.  Three  pods  were  also  forwarded  to  me,  each  being  punctured,  and  on 
opening  them  I  found  only  one  seed  untouched,  and  two  that  were  but 
slightly  eroded;  others  were  half  consumed,  and  many  entirely  eaten  up — 
a  hard  gummy  substance  of  a  dark  colour  inclosing  the  spot  occupied  by  the 
maggots,  which  might  be  the  dung  compressed  by  the  animal;  but  to 
connect  these  circumstances  satisfactorily  with  the  maggots,  it  is  necessary 
to  state  that  one  of  them  was  found  in  a  pod.  The  maggots  are  fat  and 
yellowish  white ;  the  body  is  formed  of  numerous  convex  muscles ;  the  head 
is  pale  brown  (figs.  10;  11,  magnified);  they  buried  themselves  2  or  3  inches 
beneath  the  surface,  and  inclosed  themselves  in  brown  oval  cocoons  (figs. 
13),  which  were  very  brittle,  and  formed  of  the  agglutinated  grains  of  earth, 
and  in  one  I  found  the  pupa  (figs.  14);  it  was  of  a  dull  ochreous  tint,  the 
eyes  black,  and  on  being  magnified,  the  rostrum,  legs,  and  wing-cases  were 
very  distinct  (figs.  15).  After  remaining  three  weeks  in  this  inanimate  state 
the  beetles  began  to  hatch,  and  by  the  21st  of  July  nearly  twenty  specimens 
were  liberated.  They  proved  to  be  a  small  weevil  which  is  abundant  during 
the  summer  in  the  flowers  of  the  turnip,  cabbage,  and  other  cruciferous 
plants,  the  wild  mignonette  {Reseda  luteaf),  &c.,  and  no  doubt  deposits  its 
eggs  at  that  time  in  the  embryo  pods.  It  belongs  to  the  order  Coleoptera, 
of  the  fiimily  CuRCULTONiDiE,  or  Weevils,  and  is  called  by  entomologists  of 
the  present  day — 

10.   Ceidorhynchus  assimilis,  Payk.* — The  Turnip-seed  Weevil;   it  is 

*  Curtis's  Guide,  Gen.  345,  No.  43. 
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also  known  as  the  Carcidio  obstrietus  of  Marsham.  It  is  black,  clothed 
with  short  white  depressed  hairs  above  and  scales  beneath,  which  give  the 
insect  a  gray  tinge ;  rostrum  long,  slender,  and  arched,  smooth  and  naked 
towards  the  apex,  furnished  with  two  geniculated  or  knee'd  horns,  placed  on 
each  side  a  little  beyond  the  middle,  composed  of  twelve  joints,  the  basal 
joint  long,  the  seven  following  short  and  nearly  globose,  excepting  the 
second  and  third,  the  terminal  ones  forming  an  ovate-conic  club,  hoary  at 
the  apex;  eyes  placed  on  each  side  at  the  base  of  the  rostrum;  thorax 
triangular,  the  anterior  part  being  the  narrowest  and  truncated,  the  margin 
reflexed,  thickly  and  coarsely  punctured,  with  a  tubercle  on  each  side  some- 
what towards  the  base ;  there  is  an  impression  down  the  middle  terminating 
in  a  fovea  behind,  with  a  short  channel  in  the  breast  to  receive  the  rostrum 
in  repose ;  elytra  short  and  ovate,  with  about  eight  fine  channels  on  each, 
the  interstices  punctured;  wings  ample;  legs  rather  short;  thighs  thickish, 
narrowed  suddenly  towards  the  apex,  the  hinder  have  a  single  short  tooth 
beneath;  shanks  straightish,  the  apex  rounded  and  pectinated;  feet  four- 
jointed,  two  basal  joints  somewhat  triangular,  third  bilobed,  fourth  slender 
and  clavate,  furnished  with  two  claws,  If  line  long,  including  the  rostrum 
(figs.  16). 

In  the  Introduction  to  Entomology,  it  is  stated  by  one  of  the  learned 
authors  of  that  interesting  and  invaluable  work,  that  a  small  weevil  has 
been  bred  by  him  from  the  knobs  or  galls  on  the  roots  of  the  kedlock 
(Sinapis  arvensis).'^  This  little  beetle  is  similar  in  form  and  nearly  related 
to  the  foregoing  insect,  but  it  is  infinitely  smaller,  and  has  been  named  by 
Marsham — 

10"^.  Gurcidio  {Ceidorhynchus)  contractus. — It  is  black,  with  a  coppery 
tinge;  the  head  and  thorax  are  coarsely  punctured;  the  elytra  are  generally 
green,  sometimes  inclining  to  blue,  rarely  blackish;  they  have  punctured 
striae  down  each,  with  lines  of  minute  hairs  between  them,  and  the  apex  is 
tuberculated ;  length,  from  |  to  1  line. 

This  little  weevil,  in  the  perfect  or  beetle  state,  destroys  the  young 
turnips  by  puncturing  the  leaves,  as  I  am  informed  by  Dr.  J.  W.  Calvert, 
who  thus  confirms  the  statement  in  the  Introduction  to  Entomolofjy,\ 
where  it  is  said  that  almost  as  much  damage  is  sometimes  occasioned  by  this 
weevil,  as  by  the  turnip-fly  (Altica  nemorum);  and  Dr.  Fleming,  of  Flisk, 
also  bears  testimony  to  the  injury  this  curculio  does  to  the  turnip  crops. 

As  all  these  weevils  are  so  sensitive  that  they  fall  down  if  only  ap- 
proached suddenly  fi'om  the  flowers  or  leaves  on  which  they  are  feeding, 

*  See  Kirhy  and  Spence,  1st  edition,  vol.  i.  p.  448,  and  7th  edition,  p.  25G. 
t  Ibid.  1st  edition,  vol.  i.  p.  185,  and  7th  edition,  p.  104. 
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tliey  may  be  easily  collected,  when  they  abound  in  the  turnip-flowers  left  foi- 
seed,  by  shaking  the  stalks  over  a  bag-net  or  cloth ;  but  as  they  immediately 
unfold  their  legs  and  begin  to  run  away  after  the  shock  is  over,  the  contents 
thus  collected  must  be  swept  into  a  pail  of  lime  and  water  or  urine  until 
they  can  be  removed  and  destroyed  by  pouring  boiling  water  over  them,  for, 
as  their  horny  jackets  are  very  hard,  they  are  not  easily  killed  by  stamping 
upon  them. 

Cetonia  aurata. — The  Green  Rose-chafer. 

Another  large  and  beautiful  beetle,  whose  larvre  are  exceedingly  inju- 
rious in  gardens  and  nurseries,*  sometimes  does  great  mischief  the  beginning 
of  May  to  the  turnips  then  in  flower,  and  intended  for  seed,  by  destroying 
the  anthers,  by  which  means  the  flowers  prove  abortive;  and  as  these 
beetles  often  breed  amongst  strawberry  beds,  and  first  attack  their  flowers, 
it  is  not  safe  to  have  turnips,  to  be  reserved  for  seed,  cultivated  in  a  garden 
or  in  the  vicinity  of  one  where  that  fruit  is  grown,  for  the  beetles  fly  well, 
especially  in  the  sunshine,  and  after  consuming  the  flowers  in  one  spot  they 
can  readily  fly  to  another  for  the  same  purpose.  This  handsome  beetle  natu- 
rally belongs  to  the  order  Coleoptera,  and  the  family  Melolonthid^  or 
CETONiDiE,  and  is  called  Scarabseus  by  Linnaeus,  but  it  now  bears  the  desig- 
nation of — 

11.  Cetonia  aurata,  or  the  Green  Rose-chafer — It  is  of  a  brilliant  metallic 
green,  often  having  a  golden  or  copper  hue;  the  head  is  oblong,  notched  in 
front,  and  thickly  punctured;  the  eyes  are  prominent;  the  horns  short  and 
ten -jointed,  terminated  by  an  oval  club  formed  of  three  plates ;  the  thorax  is 
large,  punctured,  somewhat  triangular  or  semi-ovate,  the  sides  rounded,  the 
base  indented;  the  sides  of  the  trunk  have  a  spine  on  each  side,  which  is  very 
visible  even  when  viewed  from  above;  the  scutellum  is  large  and  elongate- 
trigonate;  the  elytra  are  oblong,  the  shoulders  project,  with  a  scale  on  each 
side  of  their  base,  and  hollowed  out  where  the  spines  are ;  they  are  punctured ; 
the  suture  is  keeled,  especially  towards  the  apex,  which  is  truncated,  and 
leaves  the  extremity  of  the  abdomen  exposed ;  there  are  various  spots  upon 
the  elytra  more  or  less  of  a  pure  white  or  ochreous  colour,  forming  transverse 
but  irregular  streaks  towards  the  hinder  part,  as  if  the  surface  was  cracked : 
the  wings  are  very  long,  rusty  yellow,  with  horny  ferruginous  nervures,  and 
are  folded  beneath  the  elytra,  excepting  in  flight;  the  under  side  is  coppery, 
inclining  to  rose-colour;  the  face,  thorax,  and  breast  are  clothed  with  soft 
ochreous  down,  the  latter  with  a  metallic  knob  projecting  between  the  base 

*  Gardeners'  Chronicle  for  18il,  p.  452. 
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of  the  two  intermediate  thighs;  the  legs  are  strong,  anterior  the  shortest; 
the  shanks  are  ciliated  with  ochreous  hairs  on  the  inside,  the  anterior  are 
notched  externally,  forming  three  teeth,  the  others  have  a  tooth  outside, 
about  the  middle;  they  are  all  furnished  with  a  pair  of  spines  at  the  apex 
called  spurs,  excepting  the  anterior,  which  have  only  one ;  the  feet  are  rather 
long,  slendei',  and  slightly  compressed,  composed  of  five  joints,  the  terminal 
one  being  the  longest,  and  producing  a  pair  of  strong  claws:*  length  from 
8  lines  to  more  than  |  inch  (Plate  D,  and  No.  18,  figs.  17). 

These  beetles  not  only  attack  the  flowers  of  the  strawberries  and  turnips, 
but  they  may  be  found  nestling  among  the  petals  and  stamina  of  the  white 
No  IS  thorns,  mountain  ash,  elder,  roses, 

lilac,  candytuft,  peony,  &;c.  The 
female,  like  the  cock-chafer  (ife- 
lolontha  vulgaris),^  deposits  her 
eggs  in  the  ground,  where  they 
hatch  and  produce  little  maggots, 
which  live  two  or  three  years 
under  ground,  feeding  upon  the 
roots  of  grass  and  various  plants 
until  they  are  full  grown,  when 
they  are  as  thick  as  a  swan's 
quill,  and  U  inch  long  (No.  18,  fig.  c);  fat  and  whitish,  with  an  ochreous 
head;  short,  horny,  and  strong  jaws ;  six  short  pectoral  feet,  all  of  a  rusty 
ochreous  colour:  the  body  is  composed  of  numerous  rings  of  muscles, 
clothed  with  transverse  series  of  ferruginous  hairs,  which  enable  the  ani- 
mal to  progress  more  readily  upon  its  back;  the  hinder  portion  is  the 
thickest,  curved,  and  of  a  lead  colour,  and  is  sparingly  covered  with  rusty 
hairs;  on  each  side  of  the  first  thoracic  segment  is  a  horny  rusty  spot, 
which  readily  distinguishes  it  from  the  grub  of  the  '■'  Great  Cock-chafer," 
which  is  also  hairless,  with  feet  of  a  difierent  shape.  When  they  have 
arrived  at  their  full  growth,  they  form  an  oval  case  of  earth  at  a  con- 
siderable depth  as  large  as  a  walnut,  which  is  covered  outside  with  the 
excrement  of  the  animal,  formed  of  oval  pellets  of  the  soil,  and  resembling 
the  dung  of  mice  (fig.  d),  and  in  this  cell  it  changes  to  an  ochreous  pupa 
(fig.  e).  It  is  very  remarkable  that  the  larvae  of  the  green  rose-chafer  often 
live  in  ant-hills,  without  being  annoj^ed  or  attacked  by  those  hostile  little 
animals,  whence  in  some  countries  they  are  called  "  King  of  the  Ants;"  and 
it  is  also  said,  but  it  is  scarcely  credible,  that  many  German  cattle-dealers 
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attribute  to  these  grubs  supernatural  powers,  that  they  feed  them  in  boxes, 
believing  that  as  they  thrive,  so  will  their  cattle  increase  and  their  fortunes 
prosper !  *  It  is  to  be  hoped  this  was  the  superstition  of  bygone  days,  and 
that  the  light  which  has  dawned  upon  Europe  during  the  happy  years  of 
peace,  when  the  arts  and  sciences  have  been  cherished  and  cultivated,  has 
enlightened  men's  minds  and  exposed  the  follies  of  the  darker  ages,  when 
war  and  rapine  engrossed  the  energies  and  debased  the  understandings  of 
all  classes. 

When  the  sun  shines  and  the  green  rose-chafers  are  flying  about,  they 
may  easily  be  caught  with  a  bag-net ;  but  early  in  the  morning,  before  they 
are  revived  by  the  rays  of  the  sun,  or  in  the  evening,  when  they  repose  in 
the  flowers,  it  is  easy  to  pick  off  these  large  and  conspicuous  beetles ;  they 
may  be  collected  into  cans  or  bottles  of  water,  and  afterwards  taken  away 
and  thrown  into  boiling  water  to  deprive  them  of  life. 

Having  often  alluded  to  a  ring  or  bag-net  for  catching  insects,  it  may  be 
useful  to  give  instructions  for  making  this  instrument,  which  may  be  easily 
done  by  getting  3  or  4  feet  of  wdre,  not  less  than  ^  inch  thick ;  bend  the 
wire  into  a  ring  at  least  1  foot  across ;  the  ends  must  then  be  soldered  into  a 
ferule,  or  made  to  screw  or  slip  into  one  with  a  catch  to  hold  it  fast,  at  the 
pleasure  of  the  maker.  The  ferrule  must  be  firmly  fixed  at  the  end  of  a  staff 
or  stout  walking-stick,  2  or  3  feet  long;  and  a  bag  from  1^  to  2  feet  long, 
made  of  canvas,  such  as  ladies  use  for  worsted- working,  or  that  employed 
in  cheese-presses,  or  any  coarse  gauze  that  will  allow  the  air  to  pass  through, 
must  be  sewed  or  fastened  round  the  iron  ring ;  or  if  a  sheath  of  leather  be 
first  fixed  round  the  ring,  the  bag  may  be  attached  to  it,  which  will  make 
it  last  longer,  and  it  can  be  more  readily  replaced  when  it  is  worn  out  by 
sweeping  herbage  or  other  rough  work.  With  such  a  net  any  insects  may 
be  readily  caught  with  a  little  practice.  The  net  described  is  adapted  to 
brush  bushes  and  sweep  along  the  ground,  &c.  ;  but  if  one  be  required  for 
catching  butterflies  by  day,  or  moths  in  the  evening,  the  ring  must  be  lighter, 
the  stick  may  be  made  of  a  cane  or  bamboo,  and  the  bag  should  be  of  silk- 
gauze  or  bobbinet. 

SUIVEVIARY   OF   CHAPTER  IV. 

There  are  three  species  of  white  butterflies  which  injure  the  turnip  and 
cabbage  crops.  The  first  is  called  the  '^  White  Cabbage  buttcrjly,''  which 
deposits  its  eggs  in  clusters  on  the  under  side  of  cabbage,  turnip,  mustard, 
rape,  radish,  horse  radish,  and  water- cress  leaves. 

*  Curtis'a  British  Eniomoloyij,  fol.  374. 
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When  first  hatched  the  caterpillars  live  in  society ;  but  when  a  week 
old  they  disperse. 

They  remain  through  the  winter  in  the  chrysalis  state,  suspended  in 
secure  retreats  in  walls,  paling,  &c. 

The  caterpillars  greatly  injured  some  Swedish  turnips  in  1841. 

They  do  still  greater  mischief  by  eating  off  all  the  pods,  in  crops  of 
turnips  and  mustard  left  for  seed. 

The  full-grown  caterpillars  died  suddenly  of  some  disease  after  a  wet 
night,  during  very  hot  weather. 

Cabbages  in  gardens  might  be  freed  from  this  pest  by  hand-piclcing. 

A  parasitic  fly,  called  Microgaster  glomeratiis,  lives  in  and  destroys  great 
numbers  of  the  caterpillars. 

The  little  yellow  silken  cases  found  round  the  dead  caterpillars  should 
never  be  destroyed,  as  they  contain  these  useful  parasites,  whose  operations 
are  certain  and  invaluable. 

Ignorant  joersons  destroy  them,  believing  them  to  be  the  eggs  of  the 
caterpillars ;  but  caterpillars  never  lay  eggs. 

The  Microgaster  has  also  a  smaller  parasite  which  lives  upon  it,  called 
Diplolepis  Microgastri. 

A  large  ichneumon,  called  Pimpla  instigator,  also  lives  in  the  caterpillars 
of  the  white  cabbage-butterfly. 

Pteromalus  brassiccv,  and  P.  Pontioi,  two  other  minute  flies,  lay  their 
eggs  upon  the  chrysalis,  and  materially  assist  in  keeping  these  butterflies  in 
check;  and  Polynema  gracilis  punctures  the  eggs. 

The  second  species,  the  "Small  White,"  or  "Turnip  Buiterjiy,"  lays  her 
eggs  not  in  clusters,  but  singly,  on  the  under  side  of  the  leaves  of  cabbages, 
turnips,  mignonette,  nasturtiums,  &c. 

The  third  species  is  the  "Rape-seed,"  or  "Green-veined,  White  Butterfly," 
which  also  lays  its  eggs  singly  on  cabbages,  turnips,  &c. 

These  caterpillars  eat  into  the  central  leaves  of  the  cabbages,  and  did 
great  mischief  in  1841. 

Of  all  these  butterflies,  there  are  two  broods  annually,  one  in  spring,  the 
other  in  summer. 

An  ichneumon  {Hemiteles  melanarius)  infests  and  destroys  the  pupae. 

To  get  rid  of  the  cabbage-caterpillars,  look  for  and  destroy  the  chrysalides 
in  winter;  in  the  spring  crush  the  clusters  of  eggs,  hand-pick  the  caterpillars, 
and  catch  the  butterflies  in  the  garden. 

In  seed  crops  shake  the  stems,  and  let  in  troops  of  ducks  to  pick  up  the 
caterpillars  as  they  fall  down. 

Hellebore  poivder  recommended  to  destroy  them. 
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CABBxlGE  AND   TURNIP   BUTTERFLIES.  1  1  I 

TFasjJS  destroy  many  insects,  and  amongst  others  tlie  luhite  cabbage- 
butterfiies. 

The  larva  of  a  small  moth  lives  in  the  foot-stalks  of  the  turnip-leaves. 

The  leaves  are  often  eaten  by  the  larva  of  a  beetle,  Chrysomela  betulce? 

A  small  maggot  lives  in  the  2^<^(^s  of  the  turnip,  eating  the  seeds  ;  when 
full  fed  it  eats  its  way  out  of  the  pod,  and  changes  in  the  earth  to  a  pupa, 
from  which  comes  the  weevil  called  GwrcuUo  assimllls,  whicli  inliabits  the 
flowers  of  the  turnip,  cabbage,  &c. 

Another  weevil,  the  Cuvculio  contractus,  punctures  the  turnip-leaves  to 
a  great  extent. 

These  small  beetles  may  be  collected  by  shaking  the  flowers  over  a  cloth. 

The  green  rose-chafer  seriously  injures  turnip  flowers,  by  devouring  the 
anthers,  and  rendering  the  germen  abortive. 

The  eggs  are  laid  in  the  ground,  w^here  they  become  maggots,  and  live 
three  years  in  that  state. 

The  conspicuous  green  rose-chafer  should  be  collected  by  Itand-inchlng, 
and  killed  with  boiling  water. 

Instructions  for  making  a  bag -net  to  catch  insects. 

Explanation  op  Plate  D. 

Fig.  1.  The  "Rape-seed"  or  "  Green- veined  White  Butterfly,"  represented  standing. 
Fig.  2*.  The  egg  magnified. 

+  Two  of  the  eggs  of  the  natura,!  size,  laid  singly  on  the  under  side  of  a  leaf. 
Fig.  3.  The  caterpillar  of  the  same. 
Fig.  4.  The  chrysalis  suspended  like  the  others. 

Fig.  5.  A  turnip-leaf  broken  off  to  show  a  cavity  in  which  a  caterpillar  was  living. 
Fig.  6.  The  caterpillar  alluded  to. 

Fig.  7.  The  eggs  of  a  beetle  laid  on  the  under  side  of  a  turnip-leaf. 
Fig.  8.  One  of  the  larviB  feeding,  which  hatched  from  the  eggs. 
Fig.  9.*  The  same  larva  magnified. 

a,  The  natural  size  when  full  grown. 
Fig.  10.  A  maggot  which  lives  in  the  pods  of  the  turnip,  and  consumes  the  perfect  seeds, 
Fig.  11.*  The  same  magnified. 

Fig.  12.  The  aperture  eaten  by  the  maggot  to  get  out  when  it  has  arrived  at  maturity. 
Fig.  13.  The  little  case  whicli  it  forms  in  the  earth. 
Fig.  14.  The  chrysalis  taken  out  of  the  case  or  cocoon. 

Fig.  15.*  The  same  magnified,  showing  the  limbs,  &c.,  of  the  future  beetle. 
Fig.  16.  The  turnip-seed  weevil,  called  Curcidio  assimilis,  which  is  the  pirent  of  the  above 
maggot. 
b,  The  natural  size. 
Fig.  17.  The  "Green  Eose-chafer,"  Ceton'ia  aurata. 

Fig.  18.  The  crown  of  a  small  turnip,  with  all  the  leaves  cut  off  excepting  one. 
Fig.  19.  A  small  portion  of  the  stem  of  a  turnip,  with  two  of  the  seed-pods  remaining. 

All  the  figures  are  drawn  from  nature,  excepting  3  and  4 ;  and  the  numlteis  with  a  *  attached, 
indicate  that  the  objects  referred  to  are  represented  much  larger  than  life. 
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CHAPTER  y. 

THE  NATURAL  HISTORY  AND  ECONOMY  OF  VARIOUS  INSECTS  AFFECTING  THE 
TURNIP  CROPS,  INCLUDING  THE  SURFACE  -  CATERPILLARS,  THE  TURNIP- 
GALL  WEEVIL,  AND  THE  DIPTEROUS  FLIES  AND  ROVE-BEETLES  INFESTING 
ANBURY. 

Having  fully  discussed  the  various  insects  which  destroy  the  foliage,  flowers, 
and  seeds  of  the  turnips,  I  shall  now  treat  of  those  which  principally  affect 
the  roots.  Some  of  these  may  seem  to  do  little  more  than  disfigure  the  bulb, 
yet  it  is  far  from  improbable  that  the  most  harmless  of  them,  by  first  injuring 
the  rind,  may  thus  lead  to  the  decomposition  of  the  bulb,  which  once  begun 
is  speedily  accelerated  by  more  active  agents.  Among  this  portion  of  noxious 
insects  are  many  large  caterpillars,  called  by  farmers  and  gardeners  surface- 
grubs,  tliat  commit  very  extensive  depredations  upon  the  turnips,  and  like- 
wise the  wire  worm,  which  is  the  most  troublesome,  I  believe,  of  all  insects 
to  the  agriculturist,  and  will  shortly  form  the  subject  of  a  separate  chapter. 

THE   SURFACE-GRUBS,  OR   SURFACE  CATERPILLARS. 

Of  these  there  are  several  different  sorts,  some  less  injurious  than  others, 
owing  perhaps  more  to  the  paucity  of  their  numbers  than  to  the  want  of  in- 
dividual power  to  do  mischief  One  of  our  greatest  philosophers  was  well 
aware  of  this  when  he  said,  "  Insects  act  upon  a  smaller  scale,  but  by  their 
united  energies  sometimes  produce  great  effect;  the  ant,  by  establishing  her 
colonj^,  and  forming  her  magazines,  often  saps  the  foundations  of  the  strongest 
buildings,  and  the  most  insignificant  creatures  triumph,  as  it  were,  over  the 
grandest  works  of  man." "^  It  is  a  fact  which  I  particularly  wish  to  impress 
upon  the  mind  of  the  agriculturist,  that  any  insect  feeding  upon  his  crops 
may  prove  a  great  loss  to  him  when  it  multiplies  to  excess,  and  this  renders 
it  most  essential  that  he  should  be  able  to  detect  the  first  appearance  of  his 
enemies,  and  watch  their  progress ;  which  he  cannot  do  with  certainty,  unless 
he  will  make  himself  master  of  their  habits,  and  become  so  well  acquainted 

*  Sir  H.  Davy's  Last  Days  of  a  Philosopher,  p.  256. 
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"with  the  insects  affecting  his  crops,  as  to  be  almost  able  at  the  first  glance  to 
detect  them.  When  this  is  accomplished,  he  may  hope  to  learn  how  to  deal 
with  the  enemy  opposed  to  him,  and  instead  of  suffering  a  small  number  of 
destructive  insects  to  pass  unheeded,  which,  as  we  have  already  shown,  may 
multiply  by  millions  in  a  few  weeks,  he  may  employ  his  best  energies  to 
crush  immediately  the  worm  in  the  bud. 

The  surface-grubs  have  been  noticed  by  authors  more  than  a  century  ago ; 
and  in  1818, 1826,  1827,  and  1836,  but  few  vegetables  escaped  their  ravages; 
and  they  occasioned  so  serious  a  loss  to  the  farmer,  that  the  Agricultural  So- 
ciety of  Saffron-Waklen  and  the  Entomological  Society  of  London,  considered 
the  subject  fit  for  a  prize  essay:  in  1818,  which  was  dry,  scarcely  a  good  tur- 
nip was  left  by  them.*  The  most  conspicuous  of  these  caterpillars  are  the 
offspring  of  the  four  following  moths,  called  "  the  Cabbage,"  "  the  Great 
Yellow  Underwing,"  "the  Heart -and -Dart,"  and  "the  Common  Dart:" 
they  all  belong  to  the  order  Lepidoptera,  and  to  the  family  N0CTUID.E,  or 
night-flying  moths ;  but  when  disturbed,  some  of  them  do  not  refuse  to  fly 
short  distances  by  day.  The  caterpillar  of  the  first  of  these  moths,  although 
often  secreting  itself  at  the  roots  of  plants,  seems  to  live  upon  the  leaves 
entirely :  it  ought  not  therefore  strictly  to  be  included  in  this  division ;  but 
it  has  so  often  been  sent  to  me  as  a  surface-grub,  and  is  so  intimately  con- 
nected with  the  following  species,  which  it  appears  will  likewise  feed  upon 
the  leaves  as  well  as  upon  the  roots,  that  I  could  not  notice  it  in  a  better 
place  than  the  present.  It  is  included  by  modern  naturalists  in  the  genus 
MAMESTRA,t  under  the  name  of — 

1.  Noctua  {Maraestra)  hrassicce,  Linn.,  or  the  Cabbage-moth  (Plate  E, 
fig.  1). — It  is  of  a  rich  brown  colour;  the  horns  are  like  fine  threads,  the 
feelers  are  very  short,  and  inclose  a  longish  spiral  tongue ;  the  eyes  are  large 
and  hemispherical;  the  wings  when  at  rest  are  deflexed,  namely,  sloping 
both  ways,  like  the  roof  of  a  house;  the  superior  are  more  or  less  variegated 
with  dark  and  light  brown,  having  many  blackish  streaks  upon  the  costal  or 
pinion  edge ;  there  are  two  waved  strigte  formed  of  two  black  lines  near  the 
base,  and  another  very  much  crenated  beyond  the  middle;  between  this  and 
the  second  striga  are  two  large  black  circles  placed  transversely,  and  some- 
times very  distinct;  there  is  also  a  large  spot,  the  shape  of  a  human  ear, 
margined  with  white,  and  surrounded  by  a  black  line ;  near  to  the  extremity 
or  fringed  edge,  which  is  festooned  with  black,  runs  a  very  sinuous  line, 
forming  a  W  in  the  middle :  the  inferior  wings  are  brown,  dirty  white  at 
the  base,  the  fringe  whitish,  with  a  brown  line  along  the  centre;  the  body 
is  obtuse  at  the  apex,  especially  in  the  males,  and  the  same  colour  as  the 

*  Major's  Treatise  on  Insects,  p.  169.  t  Curtis's  Guide,  Gen.  847,  No.  7. 

14 


114  FARM  INSECTS. 

under  wings,  the  extremity  being  sometimes  ochreous,  and  down  the  back  is 
a  row  of  black  tufts ;  the  six  legs  are  brown,  the  thighs  are  very  woolly,  the 
fore-shanks  are  short,  with  an  internal  spine ;  the  intermediate  have  a  pair  of 
spurs  at  the  apex;  the  hinder  are  long  and  stout,  spurred  at  the  apex,  with 
another  pair  of  spurs  also  a  little  removed  from  them;  the  feet  are  five- 
jointed,  spotted  with  ochre,  terminated  by  minute  claws,  having  a  tooth  on 
the  inside,  and  little  lobes  called  pulvilli:  length,  |  inch;  wings  expanding 
]  f  inch  and  upwards. 

This  moth  is  abundant  in  May  and  June ;  it  is  seen  flying  in  the  evening, 
and  sitting  in  the  day-time,  with  its  wings  closed  (No.  19,  fig.  1),  on  the 

trunks  of  trees,  in  hedges,  and 
on  the  sides  of  clods  in  fields 
and  gardens.  In  1841,  I  bred 
many  specimens  towards  the 
end  of  May,  during  the  whole 
of  June,  and  in  the  two  first 
weeks  of  July.  After  having 
paired,  the  female  lays  her  eggs 
upon  the  leaves  of  cabbages  and 
other  vegetables ;  these  shortly  hatch,  and  immediately  begin  feeding ;  they 
are,  I  believe,  always  green  in  their  early  stages ;  but  when  they  are  full- 
grown,  being  as  large  as  a  goose-quill  and  1^  inch  long  or  upwards,  they 
vary  exceedingly  in  colour,  some  being  blackish  above,  and  variegated  with 
flesh-colour  (figs.  2),  whilst  others  are  gTeen,  slightly  tinged  with  black 
above,  and  the  spiracles  white  (Plate  E,  fig.  3) ;  possibly  these  differences 
may  be  indications  of  the  sexes ;  both  have  oblique  lines  on  every  seg- 
ment down  the  back ;  the  head  is  more  or  less  ochreous  and  horny,  fur- 
nished with  short  antennse  and  jaws;  the  first  thoracic  segment  is  black 
above,  and  they  have  six  pectoral,  eight  abdominal,  and  two  anal  feet.  I 
know  of  no  larva  which  is  a  more  general  feeder  than  this;  some  cater- 
pillars will  eat  only  of  one  plant,  others  of  those  which  belong  to  the  same 
natural  family  alone;  but  this  can  accommodate  its  taste  as  local  circum- 
stances may  require  to  an  extent  which  is  surprising,  making  a  meal  indif- 
ferently of  the  saccharine  maize  or  the  acrid  tobacco;  the  cabbage,  how- 
ever, is  the  favourite,  or  rather  the  most  usual  food  of  these  animals, 
and  I  saw  them  very  abundant  upon  that  vegetable  in  company  with 
the  caterpillars  of  Pontia  napi*  in  July,  August,  and  September  of  ISl;!, 
At  the  same  period  they  were  devouring  the  turnip-leaves,  and  were  great 
enemies  to  lettuces  and  rape;  they  were  likewise  particularly  fond  of  the 

*  Chapter  iv.  p.  101. 
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Indian  corn,  living  amongst  tlie  male  flowers,  and  also  in  the  brush  of 
filaments  which  crowns  the  female  spikes,  fi-equently  eating  it  smooth  off! 
I  was  surprised  to  find  great  numbers  feeding  upon  the  leaves  of  the  scarlet 
geraniums  in  a  large  garden-bed,  the  beauty  of  the  fine  foliage  being  impaired 
by  the  multitude  of  large  holes  they  had  eaten  in  the  leaves ;  and  in  October 
they  attacked  the  leaves  of  some  red  currant  bushes;  at  the  same  time  I 
found  them  feeding  freely  in  my  breeding-cage  upon  the  poplar,  notwith- 
standing a  cabbage-leaf  was  there  also.  Although  they  seem  to  refuse  none 
of  the  productions  of  the  field  or  garden,  it  is  those  of  the  latter  which  suffer 
most  from  their  assaults.  In  the  summer  and  early  autumn  months,  when 
the  cauliflowers  and  cabbages  have  a  well-formed  heart,  these  ravenous  cater- 
pillars not  only  consume  a  great  portion  of  the  plant,  but  render  it  altogether 
unfit  for  culinary  purposes  by  the  disgusting  deposit  which  falls  from  them, 
tainting  every  leaf;  and  it  is  scarcely  possible  to  detect  them,  unless  the 
vegetable  be  cut  through  and  even  into  quarters,  as  they  eat  their  way 
into  the  most  solid  parts.  This  insect  is  abundant  in  all  the  countries  of 
Europe  where  cabbages,  lettuces,  &c.  are  cultivated;  and  M.  Godart^  says, 
"It  is  extremely  common  in  France,  where  it  is  the  greatest  scourge  of  the 
kitchen-gardens.  It  devours  all  the  plants  we  cultivate,  but  principally  the 
different  sorts  of  cabbages,  giving  the  preference  to  the  Brassica  capitata 
alba  (the  cauliflower).  From  quitting  the  egg  until  its  last  moult,  it  not 
only  attacks  the  exterior  leaves  of  that  plant,  but  it  penetrates  afterwards 
into  the  heart ;  and  as  there  are  generally  many  together,  they  hollow  it  out 
entirely  without  any  external  indications.  In  countries  where  the  tobacco 
is  cultivated,  they  equally  attack  that  plant,  in  spite  of  its  acrimony."  When 
full-grown,  some  bury  themselves  in  the  earth  and  others  rest  upon  the  sur- 
face, and  change  to  chrysalides  (No.  19,  fig,  8),  similar  to  Plate  E,  fig.  14, 
but  smaller,  of  a  chestnut  colour  with  a  pitchy  shade ;  they  are  often  inclosed 
in  cases  formed  of  the  surrounding  mould,  and  thus  pass  the  winter  securely; 
but  many  of  them  do  not  change  to  pupse  until  April.  The  moths,  as  before 
stated,  issue  from  these  cells  in  May,  June,  or  July. 

The  most  certain  means  of  getting  rid  of  these  troublesome  caterpillars  is 
to  look  over  the  plants  carefully  and  destroy  them ;  and  as  they  frequently 
hide  themselves  by  day  under  the  earth,  when  they  are  in  their  last  skins, 
the  search  might  be  more  successfully  pursued  at  night  when  they  come 
forth  to  feed. 

The  second  species  now  forms  a  portion  of  the  genus  TRiPH^NA,t  and  is 
called — 

*  Hist.  Nat.  dcs  Lep.  de  France,  vol.  vii.  p.  38. 

t  Curtis's  Guide,  Gen.  843,   aud  British  Entoinology,  fol.  and  Plate  348. 
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2.  Noctua  {Triphoena)  pronuba,  lAnn.,  the  Great  Yellow  Underwing 
(Plate  E,  and  No.  20,  figs.  4). — This  moth  varies  greatly  in  the  colour  of  the 

thorax  and  the  upper  wings,  which 

are   sometimes  of  a  dull  ochreous 

*^  -'^^r^^^^       t         *  J^SSi     °^  ^^^^  colour,  at  others  of  a  deep 

chestnut  brown,  and  there  is  an 
intermediate  variety  more  fulvous 
and  variegated  with  bright  brown ; 
the  feelers  are  pointed,  forming  a 
beak  to  the  head,  and  between 
them  is  a  longish  spiral  tongue;  the 
horns  are  slender  and  setaceous, 
like  bristles;  the  eyes  large  and 
semiglobose;  the  thorax  is  large;  the  wings  when  at  rest  cover  each  other 
horizontally,  being  depressed ;  the  superior  are  long,  and  have  two  double- 
waved  strigse  towards  the  base,  and  another  beyond  the  middle;  on  the  disk 
are  two  spots,  one  oval,  the  other  ear-shaped,  with  the  centre  more  or  less 
black,  and  towards  the  apex  and  close  to  the  costa  are  two  black  spots ;  with 
the  exception  of  these  spots  and  the  dark  ear,  the  markings  often  vanish,  as 
in  the  specimen  figured;  the  inferior  wings  are  ample,  and  of  an  orange 
colour  with  a  blackish  border,  not  reaching  the  margin,  the  edges  being 
waved,  broadest  above,  and  narrowed  towards  the  anal  angle;  body  de- 
pressed, fulvous  orange,  deepest  at  the  apex,  which  is  broadest  in  the  males : 
legs  six,  long  and  dark  rusty  brown  ;  first  pair  of  shanks  short,  with  an 
internal  spine;  intermediate,  with  a  longish  pair  of  unequal  spurs  at  the 
apex ;  hinder,  long  with  similar  spurs  at  the  apex,  and  another  pair  near  the 
middle,  all  spotted  with  ochre;  feet  long,  five-jointed,  and  rough  beneath, 
with  rows  of  short  bristles;  claws  minute,  with  a  tooth  on  the  inside:  length 
upwards  of  an  inch;  wings  expanding  nearly  2^  inches.  There  is  also  a 
variety  with  the  fore  part  of  the  thoi'ax,  the  upper  side  of  the  feelers,  and 
the  costa  of  the  superior  wings,  as  far  as  the  middle,  of  a  paler  colour  than 
the  other  portions  of  those  parts ;  this  variety  has  been  named  by  the  Ger- 
man naturalists,  Triphcena  innuha. 

This  large  and  beautiful  moth  is  very  abundant  in  most  seasons  during 
hay-making,  namely,  from  the  beginning  of  June  to  the  middle  of  July,  in 
fields,  gardens,  and  hedges.  On  turning  over  the  cut  hay  in  the  morning,  I 
have  seen  multitudes  which  had  sheltered  there,  spring  up  and  fly  a  few  yards, 
when  they  generally  dropped  down  and  again  secreted  themselves  amongst 
the  grass.  I  believe  they  are  found  throughout  Europe,  and  Sir  Charles 
Lyell  observed  one  on  Mont  Blanc,  the  7th  of  July,  1818,  above  the  height 
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of  perpetual  snow,  which  proves  how  well  even  the  moth  can  resist  a  low 
temperature. 

I  have  frequently  received  the  caterpillars  of  this  moth  with  other  surface- 
grubs,  and  in  November,  ISJ^l,  the  Rev.  C.  Clarke,  of  Henstead,  in  Suffolk, 
sent  me  several,  which  he  found  with  others  of  A.  exclamat'ionis  (Plate  E, 
and  No.  21,  figs.  7)  at  the  roots  of  the  turnips;  from  which  it  is  evident 
that  they  either  feed  upon  the  bulbs  or  the  leaves,  perhaps  upon  both,  which 
is  rather  remarkable,  because  some  authors  state  that  they  live  upon  the 
roots  of  grass,  and  this  opinion  seems  to  be  confirmed  by  the  moths  inhabit- 
ing hay  fields  in  such  abundance ;  on  the  Continent,  however,  they  eat  many 
of  the  cruciferous  plants,  especially  the  shepherd's  -  purse  {Thlaspl  bursa 
pasto7'is),  and  they  are  said  to  be  equally  fond  of  the  groundsel  (Senecio  vul- 
garis). These  larvse  conceal  themselves  during  the  day,  and  come  out  to 
feed  at  night ;  they  are  either  of  a  dirty-green  with  a  coppery  tinge,  or  of  a 
yellowish-green,  variegated  on  the  back  and  sides  with  rosy-brown  and 
minutely  freckled;  the  under  side  is  pale  green;  the  head  is  ochreous,  with 
two  black  stripes  in  front  and  a  fuscous  spot  between  them ;  the  first  thora- 
cic segment  has  a  brownish  or  black  lunule  above,  but  not  glossy ;  there  are 
three  pale  lines  down  the  back,  the  central  one  being  the  narrowest,  the  other 
segments  having  a  blackish  streak  on  the  inside,  excepting  the  first  four, 
forming  seven  long  spots,  the  twelfth  segment  is  green  with  four  fuscous 
spots,  and  the  apex  is  brown;  the  spiracles  are  black,  the  head  and  tail 
slightly  hairy,  and  there  are  a  few  short  hairs  scattered  over  the  body;  they 
are  very  fat,  but  not  in  the  least  shining :  they  can  walk  and  cling  pretty 
well;  the  six  pectoral  feet  are  ochreous,  the  other  ten  have  the  coronets 
black;  they  are  1|  inch  long,  sometimes  as  thick  as  a  swan's  quill  (Plate  E, 
and  No.  20,  figs.  5). 

These  caterpillars  live  through  the  winter,  and  can  bear  very  severe  cold ; 
for  I  took  one  home  that  was  imbedded  in  ice  in  December  on  an  inundated 
meadow,  and  it  not  only  recovered,  but  ate  a  hole  in  a  plantain-leaf  in  the 
spring:  they  frequently  hibernate  just  beneath  the  turf  or  surface  of  the  soil, 
and  come  out  again  to  feed  in  the  spring;  they  finally  bury  themselves  in  the 
ground  about  April,  when  they  form  cases  of  the  earth,  and  change  to  large 
chrysalides  (No.  20,  fig.  a),  of  a  bright  reddish  brown,  like  Plate  E,  fig.  14, 
fi'om  which  the  moths  emerge  early  in  the  summer. 

These  larvae  are  often  alluded  to  by  gardeners  as  a  very  troublesome 
species,  and  there  seems  to  be  good  evidence  of  their  being  so,  for  we  have 
shown  that  this  variety  is  undoubtedly  one  of  those  surface-grubs  which 
infest  the  turnips ;  but  unscientific  men  are  very  vague  in  their  descriptions, 
and  often  confound  a  number  of  things  under  the  name  of  grubs ;  this  is  not 
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surprising,  when  we  are  aware  that  nothing  is  more  difficult  than  to  trace 
these  animals  through  their  different  skins  and  transformations,  since  they 
vary  greatly  in  colour,  live  a  long  time,  and  notwithstanding  the  greatest 
care  and  attention  they  often  die  in  the  chrysalis  state.  If  the  writer  be 
correct  as  to  the  identity  of  the  insects,  the  following  statements  by  J.  D. 
will  at  once  show  how  mischievous  this  caterpillar  is: — "Early  in  May,  1833, 
I  sowed  a  small  bed  of  onions ;  a  plentiful  crop  arose,  but  from  then  till  Sep- 
tember 12th  the  plants  have  kept  withering  until  half  are  gone.  As  the 
herbage  was  in  some  cases  wholly,  in  others  partially  eaten  through  at  the 
earth's  surface,  it  seemed  clearly  the  work  of  insects ;  but  I  could  find  none. 
The  bulb  was  partly  decayed  as  well  as  eaten.  Since  the  soaking  rains 
which  fell  on  September  1st,  2d,  and  3d,  the  onions  disappeared  altogether  at 
one  end  of  the  bed,  and  this  sight  prompted  me,  on  the  l-lth  of  September,  to 
dig  the  whole  up.  The  bed  was  7  feet  long  by  3h  wide ;  and  in  this  area  1 
found  forty-seven  grubs,  most  of  them  full-grown,  some  of  them  quite  so,  I 
suppose  oi Noctua  proiaiba."*  In  another  place  he  says,  ''The  grub  of  this 
moth  is  that  yellowish  brown,  tough-skinned  grub,t  which  every  gardener 
has  seen  repeatedly  on  and  just  under  the  very  surface  of  the  soil,  where  it 
eats  through  the  collar  or  stem  of  the  young  cabbage  plants,  &c.,  and  from 
numerous  observations  I  have  concluded  that  it  prefers  the  cruciferous  plants 
of  any  or  every  genus  to  the  plants  of  other  natural  orders,  as  the  Cruciferce 
have  all,  in  a  greater  or  less  degree,  a  mustard  flavour.  Seven  or  eight  years 
ago  it  destroyed,  on  the  farm  of  C.  Harrison,  Esq.,  at  Bury-St. -Edmund's, 
numerous  young  plants  of  turnips,  when  possessed  of  seven  or  eight  leaves, 
by  eating  through  their  incipient  root-stalks  or  bulbs ;  hereupon  the  plants 
No.  21.  would  fall  aside  and  die :  they  pro- 

duced the  iV".  pronuba."  X 

The  two    following   very  de- 
structive species  are  included  by 
our  present  system  in  the  genus 
Agrotis;^  their  larvse  appear  to 
f  ■  '  'i^^^^^^^  f^V^^.   be  very  similar,  and  their  econo- 

1^       ^^nnlivv/       Jj  y^m^m^  my  precisely  the  same : — 

3.  Nodua  (Agrotis)  exclama- 
tionis,  Linn ,  the  Heart- and-Dart 
Moth  (Plate  E,  and  No.  21,  figs.  6),  has  received  these  names  from  the  mark- 


*  Gardener's  Magazine,  vol.  ix.  p.  573. 

t  This  sentence  rather  alludes  to  the  larva  of  a  Tipula,  I  should  say. 

t  Gardener's  Magazine,  vol.  ix.  p.  504. 

§  Curtis's  British  Entomology,  Plate  and  fol.  165,  and  Guide,  Gen.  834,  Nos.  11  and  16. 
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ings  of  the  wings  resembling  a  note  of  exclamation  and  a  heart  and  a  dart. 
It  is  of  a  clay  colour ;  the  horns  are  like  fine  bristles,  but  in  the  male  they 
appear  slightly  toothed  like  a  comb,  most  distinctly  near  the  base,  in  conse- 
quence of  each  joint  producing  a  fringe  of  short  hairs:  the  feelers  are  short 
and  almost  black  beneath,  with  a  little  joint  protruding  at  the  apex,  and  be- 
tween them  is  a  strong  spiral  tongue ;  on  the  front  of  the  thorax  is  a  trans- 
verse black  spot;  the  wings  repose  in  a  horizontal  position,  being  then  flat, 
with  one  of  the  superior  lying  over  the  other,  as  in  the  great  yellow  under- 
wing ;  the  superior  wings  are  rather  long  and  narrow,  darkest  at  the  costal 
edge,  which  is  spotted  with  darker  and  paler  marks ;  there  are  two  waved 
double  lines  near  the  base,  and  to  the  second  is  attached  an  elliptical  piceous 
streak;  above  it  is  a  ring  with  a  pupil,  and  beyond  this  a  dark  ear-shaped 
mark ;  then  follows  a  transverse  denticulated  line,  and  nearer  the  fringed 
margin  a  pale  and  very  irregular  line:  the  inferior  wings  are  white,  excepting 
the  upper  margin  and  the  nervures,  which  are  brownish :  the  body  is  a  little 
depressed,  dark-brown,  lighter  at  the  base;  the  apex  obtuse  in  the  male, 
conical  in  the  female :  the  six  legs  are  long  and  piceous,  the  fore-shanks  are 
short,  and  have  an  internal  spine ;  the  intermediate  have  a  pair  of  unequal 
spurs  at  the  apex,  as  well  as  the  hinder,  which  have  likewise  another  pair  at 
the  middle,  and  are  ciliated  outside  at  the  base:^  all  the  feet  are  five-jointed, 
and  spiny  beneath,  terminating  in  minute  claws  with  a  tooth  on  the  inside, 
and  furnished  with  little  pulvilli :  the  tips  of  the  shanks  and  of  all  the  tarsi 
are  whitish.  The  female  difiers  from  the  male  in  having  simple  and  not  pec- 
tinated horns,  and  the  under  wings  are  dark  brown,  instead  of  white:  length, 
I  inch ;    expanse  not  quite  If  inch. 

This  moth  is  exceedingly  abundant  all  over  Europe,  and  it  is  even  a 
common  insect  at  the  Cape  of  Good  Hope.  There  are  two  broods  of  it 
annually  in  France,  and  it  is  found  plentifully  in  England  in  June,  mostly 
towards  the  end  of  the  month,  in  fields  and  gardens,  on  weedy  banks,  &c., 
about  which  it  flies  at  the  close  of  day.  The  eggs  laid  by  the  female  produce 
larvae,  which  are  said  to  live  upon  the  groundsel ;  but  that  is  doubtful,  for  a 
friend  and  myself  have  bred  this  moth  from  the  caterpillars  which  were 
found  at  the  roots  of  turnips ;  it  is  possible  they  feed  upon  both.  However 
this  may  be,  it  is  a  most  destructive  animal  to  crops  of  this  valuable  plant, 
and  sometimes,  in  company  with  the  following  species,  destroys  immense 
numbers  at  every  stage  of  their  growth.  Towards  the  end  of  August,  1842, 
in  Surrey,  the}^  attacked  the  margins  of  a  field  of  Swedes  under  a  hedge  full 
of  elm  trees;  some  of  the  plants  were  observed  to  be  dying,  and  on  being 

*  Curtis 's  British  Entomolorjy ,  Plate  165,  fig.  8t. 
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pulled  up,  the  crown  was  found  separated  from  the  root,  as  "exhibited  at 
Plate  E,  fig.  8,  and  on  searching  there,  one  of  the  caterpillars  was  discovered ; 
but  in  a  neighbouring  inclosure  as  many  as  four  were  detected  at  one  root, 
and  they  had  spread  themselves  into  the  middle  of  the  field.  This,  like  the 
other  species,  no  doubt  lives  through  the  winter;  for  a  fi-iend  in  Suffolk 
supplied  me  with  a  considerable  number  of  the  caterpillars  on  the  20th  of 
November,  which  were  taken  from  the  roots  of  potatoes  in  one  of  his  fields. 
This  caterpillar  (figs.  7)  is  of  a  dull  lilac  colour,  with  a  broad  space  down 
the  back  more  ochreous  and  lighter,  the  margins  being  bounded  by  an  indis- 
tinct but  darker  line,  and  there  is  a  double  fuscous  line  down  the  centre; 
the  underside  is  pale  dull  whitish-green ;  the  head  is  brown ;  the  jaws,  eyes, 
two  oblique  lines  at  the  base,  and  a  dot  between  them,  black,  as  are  the 
nine  spiracles  also;  the  first  thoracic  segment  is  rather  horny,  and  brown 
above,  variegated  with  darker  spots;  the  other  segments  have  four  little 
tubercles  on  the  back  of  each,  and  several  on  the  sides,  all  of  them  produc- 
ing a  short  hair:  the  six  pectoral  legs  aj'e  ochreous,  the  claws  black,  the 
eight  abdominal  and  two  anal  feet  are  brown  at  their  extremities ;  they  are 
full  1  i  inch  long,  and  as  thick  as  a  small  goose  quill.  This  is  not  so  cylin- 
drical as  the  other  species  are,  being  somewhat  depressed  above  and  flattish 
beneath,  which  is  probably  a  better  form  for  burrowing  under  the  roots; 
they  walk  rapidly,  but  cannot  stick  fast  by  their  feet,  and  consequently  soon 
fall  off  anything  they  are  placed  upon:  the  chrysalis,  like  the  others,  is 
furmed  in  the  earth  (No.  21,  fig.  8). 

Another  species  belonging  to  tlie  same  genus,  and  equally  if  not  more 
destructive,  is  the  offspring  of  a  moth,  w^hich  has  been  named  by  Ochsen- 
lieimer — 

4.  Noctua  {Agrotis)  segetum,  the  Common  Dart-moth  (Plate  E,  fig.  9, 

at  rest;  and  No.  22,  the  same  fly- 
ing).— It  is  generally  of  a  reddish- 
brown,  but  varies  so  greatly  in  the 
tint  of  the  upper  wings,  which  are 
sometimes  of  a  clay  colour,  as  well 
as  in  the  strength  and  shape  of 
the  markings  upon  them,  that  Mr. 
Haworth  has  described  it  under 
nine  different  names  in  his  Le- 
tongue,  and  horns  are  like  those 
of  A.  exclamationis,  but  the  latter  are  more  decidedly  pectinated  in  the 
males;*  the  wings  are  also  placed  in  the  same  way  in  repose  as  in  that 
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species ;  the  superior  are  freckled  with  brown,  there  are  two  double-waved 
Hues  across  the  base,  to  the  second  of  which  is  attached  a  black  oval  or  ellip- 
tical spot,  margined  with  black;  on  the  disk  is  a  ring  circled  with  black  and 
dark  in  the  centre,  with  a  large  ear-shaped  spot  by  its  side  of  the  same  tint; 
beyond  these  is  a  double  indented  and  waved  line,  and  near  the  margin  a 
still  more  irregular  one;  at  the  base  of  the  fringe  is  a  row  of  black  lunate 
spots :  the  inferior  wings  are  pure  white  with  an  opalescent  shade,  the  ner- 
vures  and  a  line  along  the  margin  are  fuscous;  the  body  is  brown,  palest  at 
the  base;  the  six  legs  are  grislj'-,  but  formed  like  those  of  J.,  exckvniationis. 
The  female  is  much  darker,  and  the  horns  are  simple;  the  head,  thorax,  and 
upper  wings  are  deep  chocolate  or  brown,  the  markings,  so  visible  in  the 
males,  being  almost  obliterated  in  this  sex :  the  under  wings  are  dirty- white, 
softening  into  fuscous  at  the  margin,  the  nervures  being  of  the  same  colour : 
length  from  8  lines  to  |  inch;  expanse  from  If  to  2  inches. 

This  moth  is  sometimes  seen  flying  in  multitudes  about  the  tops  of  hedges 
soon  after  sunset,  in  June  and  July,  and  I  have  taken  it  on  the  sand  hills 
near  Sandwich  in  the  middle  of  October;  from  this  it  may  be  inferred  that 
there  are  either  two  broods  in  a  year,  or  that  there  is  a  constant  succession 
of  them  during  the  summer  and  autumn  months.  It  seems  to  be  universally 
distributed,  being  found  in  almost  every  part  of  Europe,  and,  like  the  fore- 
going species,  is  equally  common  at  the  Cape  of  Good  Hope.  The  females 
lay  their  eggs  in  the  earth  in  the  month  of  August,  or  earlier,  and  the  young 
caterpillars  emerge  from  the  shells  in  about  ten  days  or  a  fortnight,  and  after 
living  through  the  winter  they  attain  to  the  length  of  1 5  or  nearly  2  inches, 
when  they  are  as  thick  as  a  small  goose  quill.  They  are  smooth  and  shin- 
ing, and  of  a  pale  lurid  ochreous  colour,  faintly  freckled,  with  a  broad 
space  down  the  back  often  rosy,  and  a  few  short  hairs  scattered  over  the 
body;  down  the  centre  is  a  double  dark  line,  with  another  less  distinct  on 
each  side;  between  these  are  two  black  dots  placed  obliquely  on  each  seg- 
ment, and  likewise  three  black  dots  on  each  at  the  base  of  the  thighs :  like 
the  foregoing  species  they  have  six  pectoral,  eight  abdominal,  and  two  anal 
feet:  the  head  is  horny,  the  mouth  and  little  horns  are  rusty,  the  minute 
jaws  black:  the  eyes  are  ochreous  dotted  with  black,  the  internal  margin 
being  edged  with  the  same  colour,  forming  nearlj?-  a  x  on  the  face :  the  first 
thoracic  segment  is  brown,  divided  by  three  pale  lines ;  it  is  very  horny  and 
shining,  which  is  much  less  the  case  in  A.  exclamationis,  and  not  at  all  so 
in  another  species  (Plate  E,  fig.  1 2) :  when  disturbed  they  roll  themselves  up, 
but  do  not  remain  long  before  the}^  are  again  in  motion  (figs.  10). 

On  the  7th  of  June,  1841,  Mr.  C.  Parsons  sent  me  some  of  these  cater- 
pillars from  Essex,  which  were  nearly  full-grown ;  they  were  doing  great 
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mischief  to  the  young  mangel-wurzel  plants,  the  roots  of  which  they  ate 
through  just  below  the  crown,  as  shown  at  Plate  E,  fig.  11;  they  also 
attacked  the  potatoes  when  just  pushing  out  of  the  ground.  They  were 
exceedingly  voracious,  and  fed  fi-eely  upon  lettuce-leaves  which  I  gave  them: 
they  lived  some  time  in  a  garden-pot  containing  a  turnip-root  and  a  potato, 
but  eventually  died,  I  believe,  for  want  of  more  moistm-e.  The  second  week 
of  August,  1842,  I  received  a  considerable  number  of  the  same  sort  from  a 
crop  of  Swedes  in  Surrey :  the  field  had  been  wheat,  was  ploughed  in  the 
autumn,  got  ready  for  turnips,  and  sown  all  at  once  at  the  usual  time.  In 
September,  1839,  a  field  of  Swedes  at  Farnhara,  in  the  same  county,  was 
entirely  destroyed  by  these  caterpillars,  many  of  which  I  endeavoured  to 
rear,  but  they  all  died  in  the  winter;  they  lived  under  ground,  and  ate  large 
holes  in  the  roots,  and  came  out  at  night  to  feed,  apparently  upon  the  leaves. 
In  August'  and  September,  1835,  they  were  exceedingly  numerous  in  Suffolk, 
and  did  considerable  injury  to  the  bulbs  of  the  tui-nips.  In  November,  1841, 
I  received  a  considerable  stock  from  the  Rev.  C.  Clarke;  they  were  then 
actively  engaged  in  eating  large  holes  in  the  bulbs,  which,  being  soon  filled 
with  earth,  were  thereby  rendei'ed  very  difiicult  to  clean,  and  not  so  bene- 
ficial to  stock.  At  an  earlier  period  of  their  lives,  and  about  the  second 
hoeing  in  July,  their  economy  was  a  little  varied,  for  they  then  ate  ofi"  the 
whole  crown  of  the  plant  a  little  below  the  surface,  and  separated  it  from 
the  bulb  in  a  similar  way  to  Plate  E,  fig.  8. 

These  caterpillars  will  attack  the  roots  of  a  great  variet}^  of  plants,  espe- 
cially those  of  corn;  from  whence  they  are  called  in  Germany  "the  Winter 
Corn- moth."  In  that  country  they  are  sometimes  very  destructive  to  the 
autumn-sown  corn,  and  likewise  in  Russia,  from  whence  they  have  spread 
over  Poland  into  Northern  Germany  and  Prussia;"^  and  so  great  were  their 
numbers  at  intervals,  that  many  districts  have  been  threatened  with  famine 
from  their  ravages.  This  caterpillar  is  likewise  a  troublesome  visitor  to  the 
gardener  as  well  as  the  farmer,  for  it  not  only  destroys  the  corn  and  turnip 
crops  by  eating  up  the  roots  and  leaves,  but  it  attacks  lettuces,  spinach,  beet, 
and  also  a  variety  of  flower-roots,  as  auriculas,  &c.,  doing  the  greatest  mis- 
chief in  seedling  beds.  Upon  the  Continent,  as  the  harvest  is  early,  these 
larvae  ai'e  at  that  period  generally  compelled  to  subsist  upon  the  roots  of 
grasses,  but  as  soon  as  the  corn  shoots  up  in  September  and  October  they 
resort  to  the  tender  roots  for  food ;  and  this  shows  how  essential  it  is  to  keep 
the  land  clean,  by  collecting  and  burning  the  bent-grass  and  similar  weeds, 
for  in  the  absence  of  these  it  is  far  from  improbable  that  the  eggs  would  not 

*  KoUar's  Nat.  der  Schiid.  Insecten,  p.  106. 
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be  laid,  or,  if  they  were,  that  the  caterpillars  when  hatched  would  speedily 
be  starved  to  death.  They  pass  the  winter  in  a  ball  of  earth  the  shape  of  an 
egg,  formed  2  or  3  inches  below  the  surface,  in  the  cavity  of  which  they  are 
completely  protected  both  from  frost  and  wet.  In  the  early  spring  the  cater- 
pillars leave  their  winter-cells  and  again  feed,  without  doing  much  injury, 
until  the  end  of  May  or  beginning  of  June,  when  they  finall}'^  enter  the  earth 
to  undergo  their  transformation  to  a  brown  chrysalis,  in  which  state  they 
generally  remain  a  month,  when  the  moth  is  produced.  The  seasons  and 
climate,  as  well  as  the  causes  already  alluded  to,  may  occasion  a  considerable 
difference  in  the  periods  when  the  perfect  insect  comes  forth,  for  it  is  said 
that  in  France  the  moth  does  not  appear  until  the  end  of  July  or  the  begin- 
ning of  August,  whereas  in  Austria  it  is  recorded  as  hatching  at  the  end  of 
June  or  beginning  of  July,  as  it  does  in  England. 

The  economy  of  this  caterpillar  has  been  faithfully  related  by  a  very 
careful  observer  of  nature;^  and  as  his  account  embodies  some  facts  which 
have  not  come  under  my  own  observation,  I  cannot  do  better  than  conclude 
its  history  by  transcribing  his  remarks : — "  The  grub  is  also  a  very  formidable 
assailant  in  the  more  advanced  state  of  the  (turnip)  plant,  near  to  which  it 
forms  a  round  hole  in  a  vertical  direction  (in  appearance  like  that  of  an 
earth-worm,  but  open  at  the  top),  about  2  or  3  inches  deep  in  the  earth.  At 
the  bottom  of  this  it  remains  during  the  day  (unless  it  be  dark  and  moist), 
and  at  night  emerges  from  its  burrow  and  commences  an  attack  upon  the 
plant  by  eating  round  the  neck  of  it,  and  eventually  detaching  the  upper 
part  from  the  root ;  or  a  single  leaf  is  eaten  through  at  the  stem,  and  when 
fallen  on  the  ground,  the  nearest  edge  is  dragged  to  the  burrow,  where  it  is 
drawn  in  and  devoured  during  the  day.  Last  year  (1836),  the  turnips  sown 
on  the  south  side  of  a  hill  having  entirely  failed,  it  was  ploughed  in  furrows, 
and  each  filled  with  yard- dung,  and  the  earth  turned  over  it  by  the  plough ; 
and  on  the  first  rainy  day  a  number  of  young  plants  of  the  Swedish  turnip 
(thinned  out  from  a  patch  in  a  moist  situation  on  the  north  side)  were  planted 
on  the  ridges  18  inches  asunder,  and  very  soon  grew  remarkably  strong  and 
healthy ;  but  after  the  few  straggling  plants  in  the  part  left  unplonghed  had 
been  destroyed  by  the  grub,  then  those  at  the  extreme  ends  of  the  ridges 
began  to  disappear,  and  plant  after  plant  followed  from  the  same  cause,  until 
very  few  were  left.  Having  noticed  one  fine  plant  at  a  distance  of  6  or  7 
yards  from  any  other,  and  that  a  grub  had  just  formed  his  burrow  and 
begun  to  attack  it,  I  dissolved  |  oz.  of  common  salt  in  a  quart  of  water,  and 
poured  it  over  the  plant,  taking  care  not  to  let  any  run  into  the  hole,  or  to 

*  Mr.  H.  Le  Keux,  in  Transactions  of  the  Entomological  Society,  1837-1840,  vol.  ii.  p.  32. 
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disturb  the  grub.  When  I  examined  the  plant  the  following  day,  no  further 
injury  had  been  done  to  it,  and  on  digging  up  the  burrow  I  found  it  had 
been  deserted  by  the  grub,  which  I  have  no  doubt  had  travelled  to  the  next 
plant,  although  at  least  6  yards  distant,  for  there  I  found  a  burrow  and  a 
i-ecent  attack  upon  the  plant  which  the  day  before  was  uninjured.  I  now 
washed  this  also  and  several  others  with  the  solution  of  salt,  and  for  ten 
days  (during  which  the  weather  was  hot  and  dry)  no  one  of  them  received 
further  injury  until  a  heavy  shower  of  rain  fell,  after  which  (as  I  did  not  wash 
them  again)  they  shared  the  fate  of  all  the  others.  In  such  cases  it  might 
be  worth  while  to  employ  children  to  dig  them  out,  for  they  are  easily  found, 
as  may  appear  from  my  having  collected  upwards  of  thirty  in  less  than  half 
an  hour ;  ^  but  the  most  keen  searcher  for,  and  destroyer  of  these  is  the  rook, 
and  I  attribute  their  increase  in  this  instance  to  the  mistaken  vigilance  of 
the  farmer  in  shooting  any  one  of  them  which  ventured  to  set  foot  upon  the 
land,  and  hanging  him  up  as  a  warning  to  his  brethren  of  the  reward  they 
would  meet  with  for  any  friendly  endeavours  to  relieve  him  from  the  ravages 
of  so  destructive  an  enemy  as  the  grub." 

One  cause  of  the  great  mischief  arising  from  the  attacks  of  the  caterpillars 
of  this  and  the  preceding  species  is,  their  capability  of  travelling  at  a  very 
rapid  rate  from  one  spot  to  another;  for  in  this  way,  as  soon  as  a  caterpil- 
lar has  eaten  through  the  root  of  a  young  plant,  it  marches  off  in  quest  of 
another,  and  thus  the  evil  is  greatly  multiplied;  and  on  removing  a  little 
of  the  earth  surrounding  the  bulb  of  a  well-grown  turnip  in  the  autumn,  ten 
or  twelve  will  often  be  found  congregated  in  fields  that  are  much  infested. 

5.  There  is  still  another  kind  of  these  surface-grubs  which  I  have  fre- 
quently received  with  the  others;  but  I  cannot  ascertain  the  species  of  moth 
it  would  change  to,  never  having  been  able  to  rear  one;  indeed,  persons 
living  in  a  city,  and  constantly  engaged  in  literary  or  scientific  pursuits,  have 
neither  time  nor  opportunities  to  carry  on  these  useful  and  interesting  inves- 
tigations with  much  chance  of  success;  but  those  who  reside  in  the  country 
would  be  doing  great  service,  even  to  science,  if  they  would  devote  a  little 
attention  to  the  breeding  of  insects  injurious  to  man;  and  the  better  to 
enable  them  to  accomplish  this,  I  will  give  some  instructions  at  the  end  of 
this  chapter  for  the  rearing  of  the  surface -grubs.  But  to  resume  the  subject. 
These  caterpillars  (Plate  E,  fig.  12)  are  full-grown  the  beginning  of  Septem- 
ber, and  feed  upon  the  roots  of  turnips  in  fields :  they  ate  off  the  ci'own  close 
to  the  top,  as  shown  at  fig.  8,  and  in  the  garden  they  injured  the  roots  of  the 

*  It  appears  that  Lord  Suffolk  "  cleared  a  field  of  eight  acres  of  Swedes  by  hand-picking:  a  boj 
followed  each  hoer  and  collected  upwards  of  1000  daily.  Above  16,000  were  picked  up  at  an  expense 
of  less  than  two  shillings  per  acre." 
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cabbages,  it  was  said,  by  gnawing  all  round  the  stem  just  below  the  surface. 
One  was  found  in  earthing  up  celery :  this  was  left  upon  the  ground  a  few 
seconds,  when  it  disappeared,  and  on  digging  it  was  ascertained  to  have 
buried  itself  in  that  short  space  of  time  about  1  foot  deep.  'Jliis  surface-grub 
is  very  ravenous,  for  two  that  were  confined  in  a  pill-box,  where  one  changed 
its  skin,  were  eating  the  soft  part  of  the  exuvia  when  I  chanced  to  look  at 
them;  they  even  appeared  to  be  disputing  for  it,  and  in  a  short  time  the 
whole  was  entirely  devoured:  I  afterwards  gave  them  a  cabbage-leaf,  which 
they  ate  very  readily.  They  were  of  a  pale-green  colour,  somewhat  flesh- 
coloured  on  the  back  and  lightly  freckled,  with  a  double  line  down  the 
centre,  the  space  between  the  lines  whitish,  a  similar  line  extending  along 
each  side  near  the  base  of  the  thighs;  the  spiracles  are  black,  and  on  the 
back  of  each  segment  are  four  black  dots,  the  first  pair  approaching ;  the  head 
is  horny  and  ochreous,  with  a  black  spot  on  each  eye,  near  the  base  of  the 
jaws,  which  are  rusty,  and  a  black  furcate  mark  on  the  crown ;  there  is  no 
horny  covering  to  the  first  thoracic  segment,  which  distinguishes  it  at  once 
from  the  foregoing  species;  the  feet  are  sixteen,  as  usual  in  this  family:  these 
caterpillars  are  as  thick -as  a  goose  quill,  and  about  2  inches  long;  they  can 
walk  backward  with  perfect  ease,  a  power  which  enables  them  to  sally  from 
their  burrows  more  readily,  and  when  touched  they  coil  themselves  up.  In 
the  month  of  March  following  I  examined  the  mould  and  found  they  had 
formed  thick  oval  cases  of  earth,  with  a  cavity  inside  (fig.  1 3),  in  which  they 
had  changed  to  bright-brown  pupae;  the  tail  terminated  by  two  slender 
spines,  with  heads  like  pins,  and  a  row  of  spiracles  or  breathing  pores  down 
each  side  (fig.  14). 

There  seem  to  be  very  few,  if  any,  intervals  of  the  year,  when  some  of 
these  surface-grubs  are  not  at  work ;  they  consequently  become  very  formid- 
able enemies  to  the  turnip  crops  where  they  abound :  in  the  summer  it  is 
evident  that  they  destroy  the  young  plants  by  separating  the  crown  from 
the  root,  and  in  the  autumn  and  in  mild  winters  they  eat  large  cavities  in 
the  bulbs,  which,  besides  making  them  less  wholesome  food  for  stock,  reduce 
their  weight,  and  render  them  more  subject  to  decay,  from  the  alternate 
effects  of  wet  and  frost:  those  caterpillars,  likewise,  which  live  through  the 
winter  and  come  out  to  feed  in  the  spring,  are  ready  to  attack  any  young 
crop  that  may  be  conveniently  reached  by  them. 

I  shall  now  lay  before  the  agriculturist  the  various  methods  that  have 
been  suggested  for  the  destruction  of  these  caterpillars,  for  whilst  in  the  egg 
state,  which  appears  to  be  seldom  earlier  than  midsummer,  the  fields  are 
producing  their  crops;  it  is  therefore  at  least  inconvenient  to  attempt,  if  not 
impracticable,  to  do  any  good,  except  perhaps  on  fallows,  by  ploughing,  har- 
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rowiug,  and  working  the  soil,  which  must  be  one  of  the  most  effectual  means 
of  rendering  the  attacks  of  most,  if  not  of  all,  insects  abortive,  at  least  after 
the  fii'st  assault,  for  nowhere  do  they  increase  and  luxuriate  more  than  on 
neglected  and  slovenly  cultivated  lands.  Like  many  other  wild  animals  they 
will  multiply  greatly  in  a  favourite  spot  if  unmolested ;  but  when  harassed 
and  disturbed,  they  will  depart  for  a  more  eligible  locality.  Neatness,  there- 
fore, and  constant  attention  to  the  crops,  are  as  essential  in  the  field  as  in 
the  garden,  and  they  will  be  attended  with  the  same  beneficial  results  as 
care  and  cleanliness  insure  in  the  fold  and  stable  when  bestowed  upon  our 
stock  and  teams.  There  is  likewise  little  doubt,  from  the  astonishing  saga- 
city which  insects  exhibit,  that  the  females  would  only  lay  their  eggs  in 
fields  where  there  was  a  fair  prospect  of  the  young  caterpillars  finding  at 
once  the  food  necessary  for  their  sustenance ;  for  so  perfect  is  their  instinct, 
that  a  buttei-fly  will  traverse  a  wood  in  every  direction  to  find  a  leaf  of  the 
tree  on  which  alone  her  caterpillars  will  feed.  This  is  very  astonishing,  for 
what  impulse  can  lead  the  butterfly,  which  for  her  own  nourishment  only 
extracts  nectar  from  flowers,  to  a  certain  kind  of  tree,  there  to  deposit  her 
eggs  upon  the  most  sheltered  part  of  the  foliage  ?  ■^  It  is  undoubtedly  the 
Divine  law  of  the  Creator  which  directs  the  insect  in  its  ways  as  well  as 
the  planet  in  its  course  • 

As  it  appears  to  be  impracticable  to  destroy  the  eggs,  we  must  attack  these 
creatures  when  they  are  in  the  caterpillar  or  feeding  state,  and  even  at  that 
period  of  their  existence  we  know  nothing  at  present,  until  they  are  more 
than  half-grown,  and  their  presence  is  only  detected  by  the  mischief  they 
are  doing.  Even  then  it  is  difiicult,  as  it  is  in  most  cases,  to  apply  a  certain 
remedy;  but  as  they  come  out  only  in  the  evening,  to  feed  during  the  night, 
lying  concealed  by  day  in  the- earth  or  under  clods,  stones,  and  rubbish,  it 
is  evident  that  the  proper  time  to  apply  any  destructive  liquids  and  powders 
must  be  after  sunset.  Tobacco-water  will,  for  instance,  kill  the  surface- 
caterpillars,  if  it  come  fairly  in  contact  with  their  skins ;  but  if  the  turnips 
were  profusely  watered  with  that  liquor  in  the  daytime,  I  suspect  it  would 
not  destroy  a  decimal  part,  since  those  in  the  earth  would  descend  to  a 
gi-eater  depth  as  soon  as  they  detected  the  hateful  shower. 

Bouchd  says  that  in  a  garden  the  only  remedy,  which  is  a  very  trouble- 
some one,  is  to  search  for  and  kill  these  caterpillars.     Kollar  also  believes 

*  I  was  in  an  extensive  wood  in  April,  1841,  where  I  saw  only  one  tree  of  the  alder-buckthorn, 
Rhamnus  Frangula ;  hovering  about  it  I  observed  a  female  brimstone-butterfly,  Gonepteryx  rhamni, 
the  larva  of  which  feeds  only  upon  that  and  the  common  buckthorn.  She  seemed  to  have  some  diffi- 
culty in  selecting  a  proper  leaf,  but  having  done  so,  she  bent  her  body  and  deposited  an  egg  on  the 
under  side;  and  although  I  went  within  a  few  inches  of  her  to  witness  the  operation,  nothing  could 
divert  her  from  her  purpose,  but  immediately  after  she  flew  away. 
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the  best  method  is  to  collect  them  into  pots  and  kill  them  with  hot  water, 
when  the  tub,  which  may  be  placed  where  most  convenient  in  the  field,  is 
suflficiently  full,  or  the  labour  is  ended ;  of  course  the  vessel  must  be  closely 
covered  to  prevent  their  escape.  The  value  of  being  acquainted  with  the 
habits  of  insects  is  very  manifest  with  regard  to  these  caterpillars,  for  any 
one  ignorant  of  their  economy  might  search  for  them  in  vain.  The  best 
plan  to  be  adopted  will  be  to  turn  over  the  stones  and  clods  by  day,  and  to 
pick  them  off  the  plants  after  sunset  with  a  lantern ;  and  occasionally  they 
may  be  found  in  the  day,  when  they  leave  their  hiding-places  to  change 
their  skins  or  to  fix  on  a  suitable  spot  to  undergo  their  transformation  to  a 
chrysalis.  Kollar  remarks  that  the  operation  of  collecting,  like  all  others 
of  a  similar  nature,  should  be  simultaneous  on  a  farm  or  in  a  parish,  and 
requires  the  united  force  of  the  neighbourhood,  without  which,  anything  like 
extirpation  cannot  be  effected.  When  turnips  or  cabbage  plants  have  been 
bitten  off  in  the  night,  the  soil  should  be  removed  as  soon  as  possible  from 
the  stem  or  root,  to  the  depth  of  an  inch  or  two,  where  the  enemy  will 
generally  be  found  secreted  and  enjoying  his  repose. 

Mr.  Denyers  recommends  laying  dry  soot  1  inch  thick  over  the  ground 
and  digging  it  in : — "  In  the  grub's  attacks  on  plants  of  the  cabbage  family, 
its  habit  is  to  eat  some  nearly  and  others  quite  asunder,  a  little  below  the 
heart:  it  often  greatly  annoys  the  farmers  in  their  turnip-fields.  I  have 
made  use  of  the  above  remedy  and  have  never  found  it  fail."  "^  Mr.  Ma- 
thers also  says — "In  May,  1829,  my  plants  of  cauliflowers  and  cabbages 
were  all  going  off  by  the  grub,  which  had  totally  destroyed  the  lower  part 
of  the  root ;  but  by  applying  a  small  handful  of  soot  to  the  stem  of  each 
and  earthing  them  up  immediately,  they  threw  out  fresh  fibres,  which  very 
much  astonished  me,  and  the  plants  grew  more  rapidly  and  made  verj^  fine 
heads."  t  From  these  reports  it  seems  that  soot  is  very  offensive  to  the 
surface-grubs,  and  most  probably  would  be  very  beneficial  at  the  early  stages 
of  the  turnips,  but  we  fear  it  is  too  difficult  to  procure  in  sufficient  quantities, 
as  well  as  too  expensive,  for  field  culture. 

Another  correspondent  in  the  same  journal  says — "  The  brown  grub  is 
a  mortal  enemy  to  lettuce,  celery,  and  all  the  cabbage  tribe;  wherever  their 
depredations  are  observed,  dig  below  the  eaten  plant,  find  the  insect,  and 
destroy  it,  otherwise  another  plant  will  be  devoured  on  the  morrow.  A 
little  fresh  slaked  lime  laid  round  each  plant  will  defend  it,  unless  the  grub 
rises  directly  from  below.":}:  At  a  meeting  of  the  Entomological  Society 
in  December,  1836,  specimens  of  the  caterpillar  of  Agrotis  serjetum  were 

*  Gardena-'s  Magazine,  vol.  ix.  p.  573.  t  Ibid.  vol.  vii.  p.  87-  +  Ibid.  vol.  iv.  p.  137. 
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exhibited  by  Mr.  Yarrell,.  "  which  had  been  forwarded  to  him  from  Satfron- 
Walden,  where  they  had  been  very  destructive  to  the  turnips,  five  or  six 
attacking  the  roots  of  that  and  other  kinds  of  plants.  Mr.  Scales  also  ex- 
hibited larvae  of  apparently  the  same  insect,  which  had  been  equally  destruc- 
tive in  his  garden  at  Stoke-Newington,  the  caterpillars  coming  abroad  at 
night  and  eating  round  the  roots  and  vegetables  just  at  the  sm-face  of  the 
ground."^  In  November,  1835,  Mr.  Hope  stated,  at  a  meeting  of  the  same 
society,  that  the  larvae  of  an  Agrotis  had  proved  very  injurious  to  the 
turnips  in  Shropshire,  Herefordshire,  and  Worcestershire,  hiding  themselves 
in  the  ground  in  the  day-time  and  coming  forth  at  night  to  feed  upon  the 
leaves.  •'  He  suggested  that  the  application  of  quicklime  over  the  turnips 
after  rain  at  dusk  would  have  the  effect  of  destroying  the  larvae  when  they 
came  forth  to  feed,  and  likewise  that  it  would  be  serviceable  to  turn  poultry 
and  ducks  into  the  fields  when  ploughed."  t 

Mr.  Major  J  says  that,  on  a  small  scale  or  in  the  garden,  their  ravages 
may  be  mitigated  by  clearing  the  ground  well  of  all  weeds  or  other  vegeta- 
tion a  week  or  fortnight  previous  to  sowing  the  seed  or  pricking  out  a  bed, 
which  will  cause  the  caterpillars  to  leave  it  in  search  of  food.  He  proposes 
also  planting  a  decoy  for  them  by  surrounding  the  seed  plot  with  a  row  of 
cauliflowers,  cole,  broccoli,  or  any  similar  vegetables  which  can  be  spared; 
of  course  if  any  of  the  larvae  be  there  they  will  be  attracted  to  the  plants, 
and  by  searching  daily  a  few  inches  below  the  surface  they  may  be  readily 
detected  and  destroyed.  As  soon  as  a  leaf  of  the  young  plant  dies  or  the  top 
droops,  immediately  turn  up  the  earth  with  a  trowel,  and  the  enemy  will 
be  found  at  the  root ;  but  if  this  be  neglected  only  for  a  few  hours,  he  will 
have  departed  to  another  plant.  He  also  recommends  mixing  1  lb.  of  soap 
with  16  gallons  of  water,  and  applying  it  in  a  warm  state  to  the  roots,  until 
it  sinks  into  their  burrows.  "  This  will  cause  them  to  dart  out  of  their  cells 
with  their  heads  upwards,  where  they  stand  perpendicularly  as  if  they  were 
completely  killed ;  they  must  however  be  quickly  collected,  as  they  will 
recover  in  ten  or  fifteen  minutes  and  retire  again."  He  adds,  "  that  the  only 
remedy  favourable  to  extensive  crops  will  be,  instead  of  shooting  and  fright- 
ening the  rooks,  to  use  every  encouragement  to  induce  them  to  resort  there, 
that  they  may  gather  the  grub  for  sustenance."  If  this  favours  the  small 
birds  also,  which  he  thinks  gather  the  seed  and  eat  the  heads  of  the  plants, 
the  mischief  may  be  averted  by  dusting  them  over  with  quicklime  while  the 
dew  is  upon  the  leaves;  this  should  be  done  as  soon  as  the  plants  appear  above 
ground,  and  ought  to  be  repeated  in  two  or  three  days.     The  rooks  are  often 

*  Transactions  of  the  Entomological  Society,  vol.  ii.  p.  xxx.  +  Ibid.  vol.  i.  p.  Ixxvii. 

+  Treatise  on  Insects,  p.  169. 
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accused  of  doing  great  mischief  to  crops  attacked  by  the  grub,  for  they  not 
only  search  at  the  roots  of  the  infested  plants,  it  is  said,  but  they  pull  uj)  all 
as  they  go.  The  rook  is  so  sagacious  that  I  would  fain  release  him  from  this 
accusation:  when  he  thus  pulls  the  plants  about  I  suspect  that  slugs,  wire- 
worms,  and  grubs  are  at  the  roots ;  if  he  did  not  kill  them,  the  plants  must 
die,  and  without  his  aid  the  insects  would  remain;  it  is  therefore  clear  that 
the  farmer  is  a  gainer  by  his  services,  inasmuch  as  he  gets  rid  of  the  vermin 
which  iufest  the  soil,  so  that  at  all  events  his  succeeding  crops  will  be  free 
from  their  attacks.  To  ascertain  the  real  value  of  the  services  of  birds  in 
keeping  under  noxious  insects,  let  any  one  kill  them  all  off  if  possible,  and 
the  reward  of  his  folly  will  be  a  dearth  on  his  land.  If  the  rook  does  live 
sometimes  at  the  farmer's  expense,  let  him  not  forget  "  that  the  labourer  is 
worthy  of  his  hire." 

Pigs  are  also  very  fond  of  the  grubs,  and  these,  as  well  as  ground-nuts 
and  other  roots,  afford  them  a  fine  feast  on  waste  lands,  and  cause  them  to 
root  up  the  ground :  whether  they  could  be  safely  employed  to  search  for  the 
surface-grubs  is  questionable ;  if  they  might,  I  think  they  would  prove  most 
serviceable  agents  in  their  destruction  when  fields  are  swarming  with  them 
late  in  the  year. 

The  chrysalides  are  so  securely  enveloped  in  a  ball  of  earth,  the  cavity 
being  smoothed  perhaps  by  some  fluid  from  the  mouth  or  body  of  the  cater- 
pillar, that  it  is  probably  unaftected  by  the  sharpest  frosts  and  impervious 
to  the  heaviest  rains;  it  is  therefore  useless  to  attempt  to  destroy  them  in 
that  tranquil  state  by  watering  or  dusting;  and  catching  and  destroying  the 
moths,  if  practicable,  would  not  be  an  effectual  remedy,  for  the  females  would 
escape  the  strictest  search,  their  colours  being  so  grave  and  similar  to  the 
earth,  that  no  one  could  discover  them  when  at  rest  in  the  day-time;  and  fires 
or  other  means  employed  at  night  to  attract  and  destroy  the  moths  would 
only  reduce  the  number  of  males,  leaving  the  females,  which  seldom  fly,  and 
a  sufiicient  number  of  their  mates,  to  supply  the  succeeding  generations. 

Although  the  following  remedies  apply  to  corn  crops  when  attacked  by 
the  surface-caterpillars,  I  shall  introduce  them  here,  as  they  may  bear  in 
some  measure  upon  the  turnips,  and  guide  the  farmer  when  they  visit  his 
lands. 

Late  sowing,  as  it  regards  corn,  would  prove  the  best  security  in  autumn, 
because  the  larvae  would  in  all  probability  be  starved  to  death  before  the 
roots  of  the  corn  were  ready  for  them,  and  it  is  believed  that  the  female  moth 
takes  advantage  of  a  fresh  ploughed  field  to  deposit  her  eggs  in  the  soft  and 
moist  earth ;  if  this  be  the  case,  June  and  July  are  the  most  improper  months 
for  sowing  turnips,  so  far  as  regards  these  caterpillars.     The  richer  the  soil, 

16 
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the  warmer  the  situation,  and  the  earlier  corn  is  sown,  the  more  are  the 
attacks  of  the  surface-caterpillars  to  be  dreaded,  as  they  immediately  destroy 
the  immature  roots  of  spring  corn.  Soils  rendered  strong  and  warm  by 
horse-dung  manure  are  most  infested  by  all  sorts  of  larvae  and  worms,  which 
is  supposed  to  arise  from  the  heat  that  is  generated  by  the  fermentation 
accelerating  the  hatching  of  the  eggs. 

Steeping  the  seeds  in  liquor  extracted  from  bitter  herbs,^  mixed  with 
salt  or  nitrates,  can  be  of  no  use,  unless,  by  forcing  the  germinating  power, 
the  plants  are  enabled  to  outgrow  the  injuries  they  have  sustained.  If  any 
salts,  especially  nitrate  of  ammonia,  were  mixed  in  sufficient  quantities  with 
the  soil,  there  can  be  no  doubt  of  their  securing  the  crops,  and,  thus  applied, 
liquid  manure  might  prove  most  beneficial.  Kollar  expresses  a  fear  that,  if 
the  seeds  were  rendered  bitter  and  disagreeable  to  the  insects,  the  same  pro- 
perties would  be  communicated  to  the  grain,  thereby  making  it  unfit  for  use, 
but  this  opinion  is  not  supported  either  by  physiology  or  experience. 

The  Royal  Academy  of  Sciences  in  Sweden t  recommended  |th  of  a  ton 
of  slaked  lime  to  be  sifted  over  1  ton  of  wheat  when  spread  out,  and  to  be 
well  mixed  with  it;  the  whole  is  then  to  be  tied  up  tightly  in  sacks  and  laid 
under  the  straw  in  the  barn  for  three  days,  until  the  wheat  becomes  thor- 
oughly heated,  after  which  the  corn  and  lime  may  be  sown  together  in  calm 
weather.  Scattering  ashes  immediately  before  and  after  sowing  the  seed,  oi- 
when  the  plants  begin  to  shoot  up,  might  prevent  these  caterpillars  fi'om 
attacking  a  crop,  or  drive  them  away.  The  same  society  states,  on  the  autho- 
rity of  many  farmers,  that  corn  has  been  eflfectually  protected  from  seed-eat- 
ing caterpillars  by  sticking  inverted  young  fir  trees,  having  the  tops  first  cut 
off,  into  various  parts  of  the  field !  If  this  be  correct,  we  are  at  a  loss  for  an 
explanation  of  the  phenomenon ;  yet  it  is  maintained,  so  certain  is  the  effect, 
that  if  the  caterpillars  had  already  infested  a  field  it  would  cause  them  to 
vanish. 

Kollar  is  of  opinion  that  the  advantages  derived  from  sowing  hemp  round 
the  borders  of  a  field  do  not  arise  from  any  disagreeable  scent  being  imparted, 
but  fi-om  its  attracting  small  birds,  which  resort  to  it  for  its  seed  and  for 
shelter,  and,  by  feeding  upon  the  hurtful  insects  around  them,  they  greatly 
diminish  their  numbers.  It  is  difficult  to  account  for  the  absence  of  the  sur- 
face-caterpillars from  our  field  crops  for  many  years  together,  unless,  as  is 
generally  the  case,  they  are  occasionally  overpowered  by  parasitic  insects; 
it  is  therefore  not  a  little  remarkable  that  I  have  never  met  with  any  of  the 

*  j\Ir.   Main  states,   that  "  watering  April-sown  cauliflower  seedlings   with  an  infusion   of  the 
leaves  of  artichokes,  a  liquor  bitter  enough,  will  not  preserve  them." — See  the  Gardener's  Maoazine. 
t  Kollar 's  Naturg.  der  Schdd.  Insect.,  p.  111. 
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parasites  which  we  may  presume  are  attached  to  these  caterpillars ;  it  ia  truti 
that,  as  far  as  regards  the  Noctua  brassicce,  I  find  in  gardens  in  June  and 
July  great  numbers  of  an  ichneumon,  called  Exetastes  osculatorius  of  Fabri- 
cius,*  which  appears  to  accompany  that  species,  but,  never  having  bred  it, 
I  have  no  direct  evidence  of  their  being  connected  in  their  economy.  There 
are,  however,  a  vast  number  of  beetles  called  ground-beetles,  of  the  ftimily 
Caeabid.'E,  which  abound  in  fields  and  pasture  lands,  and  no  doubt  contri- 
bute largely  in  the  reduction  of  less  powerful  insects,  for  they  are  almost  all 
carnivorous,  feeding  on  caterpillars  and  other  larvse,  as  well  as  on  worms ; 
one  of  these  is  named — 

5"^.  07)iaseus  onelanarhis,  of  lUiger.— It  is  a  large  beetle,  which  attacks 
and  devours  the  surfoce-caterpillars  in  turnip  fields ;  it  resides  under  clods 
and  stones,  coming  out  at  night  to  prey,  and  one  of  them  has  devoured  six 
or  seven  small  caterpillars  in  a  night.  It  varies  in  size  from  7  to  12  lines; 
is  shining  black;  the  head  is  furnished  with  a  pair  of  sharp  strong  jaws,  and 
two  eleven-jointed,  thread-like  horns:  the  eyes  are  small,  but  prominent; 
the  thorax  is  heart-shaped,  cut  off  before  and  behind,  with  a  channel  down 
the  back,  and  two  rough  pits  at  the  hinder  angles :  the  elytra  are  broad, 
elliptical,  with  sixteen  longitudinal  furrows;  wings  none;  six  strong  legs, 
the  fore-feet  broadest  in  the  males. 

The  larvae  of  this  beetle  are  by  no  means  uncommon  in  fields  and  gardens 
in  the  spring;  they  are  about  1  inch  long,  brown  and  ochreous,  and  are  fre- 
quently infested  by  a  parasite  called  Prodotrupes  viator,^  these  larvse  form 
an  oval  cell  of  earth,  deep  below  the  surface,  in  which  they  change  to  pupse, 
and  from  one  of  these  I  bred  the  beetle  (0.  melanarius)  in  June. 

I  shall  conclude  the  history  of  the  surface  caterpillars  by  giving  direc- 
tions for  the  rearing  them,  trusting  that  it  may  lead  us  to  a  better  know- 
ledge of  some  parts  of  their  history.  When  we  take  any  caterpillar  or  other 
larva  of  an  insect  from  the  field  or  garden,  the  nearer  we  can  approach  to 
keeping  it  in  its  natural  state,  the  better  chance  we  shall  have  of  rearing  the 
perfect  insect,  whether  moth,  fly,  or  otherwise :  the  first  object  is  therefore 
to  plant  the  food  it  requires  in  the  right  soil ;  but  if  the  larva  feed  upon  the 
leaves  or  flowers  of  a  tree  or  plant,  a  twig  may  be  cut  off  and  placed  in  a 
vial  or  small  bottle  of  water  in  the  cage ;  the  next  thing  is  to  keep  the  earth 
inclosed  sufficiently  damp  but  not  too  wet,  and  this  is  most  difficult.  The 
best  mode  undoubtedly  is  to  take  a  butter-firkin  or  small  useless  box,  and 
bore  the  head  or  bottom  full  of  holes,  which  are  necessary  to  drain  it,  but 
not  large  enough  to  allow  the  animals  to  get  through ;  then  sink  the  barrel 

*  Curtis 's  Guide,  Gen.  524,  No.  15.  t  See  Gardeners'  Chronicle,  vol.  vi.  p.  36. 
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in  a  shady  yet  airy  spot  in  the  garden,  within  6  or  8  inches  of  the  surface: 
this  being  done,  fill  it  with  the  proper  soil  to  the  same  level,  so  as  to  leave 
enough  space  for  the  growth  of  the  turnip,  potato,  corn,  or  whatever  is 
required  for  the  sustenance  of  the  lai-vse;  if  the  sun  shine  upon  it,  it  will  be 
necessary  to  shade  the  plant  a  day  or  two  from  the  heat  and  light  by  invert- 
ing a  garden-pot  over  it,  the  larvie  may  then  be  put  in,  and  the  top  must  be 
closed,  either  by  a  cover  made  of  wire-gauze,  strained  over  a  frame  and  fitting 
close  into  the  top,  or  coarse  canvas  may  be  substituted :  and  it  will  give 
more  room  for  the  food  to  grow  up,  if  two  pieces  of  cane  or  willow-twigs  be 
tied  together  forming  a  cross,  and  the  four  ends  bent  down  inside  of  the 
barrel,  over  which  the  canvas  may  be  tied;  the  great  objection  to  this  mate- 
rial is,  that  it  soon  rots  when  exposed  to  the  weather.  Some  twigs  or  dead 
bushes  should  be  stuck  round  to  keep  off"  cats,  &c.,  and  the  lid  or  covering 
must  be  opened  from  time  to  time  to  see  what  is  going  on.  Of  course  such 
objects  as  the  larvge  live  amongst  in  a  natural  state  ought  to  be  introduced, 
otherwise  they  will  frequently  die  for  want  of  the  proper  materials  to  form 
tlieir  cocoons ;  moss,  dead  leaves,  old  bark,  rotten  wood,  green  turf,  &c.,  are 
often  required.  By  the  method  here  recommended  the  magnificent  death's- 
head  moth,*  which  feeds  upon  potato-leaves  whilst  a  caterpillar,  has  been 
bred  with  tolerable  certainty,  but  these  insects  have  almost  always  died 
after  passing  into  the  chrysalis  state  when  fed  in  any  other  way,  and  I  doubt 
not  that  the  economy  of  the  wire- worm  might  be  completely  developed  by 
pursuing  the  same  treatment. 

CuRCULio  PLEUROSTiGMA — The  Tumip-gall  Weevil 

The  excrescences  (No.  23,  fig.  1)  which  frequently  disfigure  the  turnip- 
bulbs,  and  are  not  confined  to  any  particular  variety,  on  being  opened  will 
Ko.  23.  be  found  to  contain  a  small  raag- 

^  got  (figs.  2;  magnified  at  fig.  3), 
something  like  that  which  we  re- 
presented in  Plate  D,  fig.  10,  but 
it  is  thicker :  these  galls,  or  knobs, 
as  tliey  are  generally  called,  t 
vary  greatly  in  bulk,  from  the  size 
of  a  pea  to  that  of  a  large  acorn; 
the  smaller  ones  contain  a  single 
maggot,  the  larger  excrescences  several,  as  shown  by  the  cavities  laid  open 

*  Curtis's  British  EntomologT/ ,  fol.  and  Plate  147. 

t  Anbury  is  sometimes  improperly  applied  to  this  malformation. 
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at  fig.  5.*  My  friend  Mr.  Spencet  having  bred  the  weevil  from  these  galls, 
we  may  conclude  that,  soon  after  the  turnip-bulb  is  formed,  the  impregnateil 
female  pierces  a  hole  through  the  }-ind  with  her  proboscis  and  deposits  an 
egg  in  it,  which  shortly  hatches,  and  the  young  maggot  feeds  upon  the  inter- 
nal substance  of  the  bulb;  the  excrescences  are  produced  most  probably,  as 
in  other  similar  cases,  by  the  injection  of  some  fluid  into  the  wound  when 
the  egg  is  deposited,  to  form  a  proper  nidus  for  the  embryo  young,  or  it  may 
be  the  effect  of  an  acid  secretion  of  the  maggot.  Naturalists  are  yet  ignorant 
of  many  particulars  relating  to  tlie  history  of  this  beetle,  for,  although  the 
galls  are  visible  upon  the  turnips  from  the  close  of  summer  until  the  opening 
of  spring,  the  maggots  in  all  probability  are  not  many  weeks  in  arriving  at 
maturity.  I  have  found  them  of  all  sizes  in  winter,  but  never  met  with 
one  in  the  pupa  state;  1  therefore  conclude  that,  like  the  turnip-seed  weevil, J 
they  eat  their  way  out  (fig.  4),  and  enter  the  earth  to  undergo  their  final 
transformation. 

The  maggots  are  fat  and  whitish  (figs.  2 ;  magnified  at  fig.  3),  often  of  a 
bright  flesh  colour,  when  they  live  on  the  Swedes,  wrinkled,  especially  on 
the  sides:  head  ochreous:  jaws  bright  nut-brown,  the  extremities  black,  as 
well  as  a  minute  eye  on  each  side;  when  at  rest  and  in  their  cells  they 
generally  lie  curled  up,  and  are  not  able  to  extend  themselves  and  walk  like 
the  maggots  of  the  turnip-seed  beetle,  but  when  forcibly  stretched  out  they 
are  about  I  inch  long.  After  their  metamorphoses  in  the  earth,  a  beetle  is 
eventually  produced  which  naturally  belongs  to  the  order  Coleoptera,  and 
the  family  CuRCULiONiD^.      It  is  designated  in  modern  works  as  the — 

6.  Curculio  (Ceutorhynchus)  pleurostigma ;  it  is  also  the  Rhynchcenus 
suloicollis  of  Gyllenhal ;  §  the  Turnip-gall  Weevil. — It  is  black  and  shining ; 
antennse  inserted  at  the  middle  of  the  rostrum,  which  is  long,  slender,  curved, 
and  punctured  at  the  base;  the  former  are  geniculated  and  twelve-jointed, 
the  basal  joint  is  long  and  clubbed;  second  and  third  elongated,  fourth  and 
fifth  oblong,  three  following  globose ;  the  remainder  forming  an  ovate-conic 
club ;  head  with  an  impression  between  the  eyes,  and,  as  well  as  the  thorax, 
is  coarsely  punctured,  with  short  whitish  depressed  hairs;  the  latter  is  tri- 
angular, truncated,  and  narrowed  before,  the  sides  being  hollowed,  forming 
a  small  tubercle  on  each ;  the  anterior  margin  reflexed,  the  lobes  ochreous 
beneath ;  there  is  a  broadish  channel  down  the  back,  and  a  short  groove  in 
the  breast;  scutel  nunute  and  depressed;  elytra  semi-ovate,  with  ten  clean 

*  I  found  four  larvae  in  one  excrescence  on  the  9th  of  November. 

t  Kirby  and  Spence's  Introd.  to  Eniom.,  1st  edition,  vol.  i.  p.  450,  and  7th  edition,  p.  256.    The 
roots  of  the  charlock  and  cabbages  are  similarly  affected,  but  by  other  species  of  the  s.ime  genus. 
t  Chapter  iv.  p.  104. 
§  Curtis's  Guide,  Gen.  345,  No.  37 ;  and  British  Entomology,  fol.  and  Plate  670. 
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cut  strife  on  each ;  the  interstices  scabrose,  and  sparingly  clothed  with  short 
whitish  hairs;  the  apex  roiighish;  wings  two,  and  ample,  folded  and  con- 
cealed beneath  the  cases;  under  side  speckled  with  whitish  ochreous  scales; 
the  pleur?e  ochreous  white:  six  legs  equal,  with  whitish  depressed  hairs; 
thicrhs  stout,  with  a  small  pilose  tooth  on  the  under  side  of  each  (fig.  8) ; 
shanks  stoutish;  feet  four-jointed,  two  basal  joints  trigonate,  third  broad, 
bilobed,  fourth  slender,  longer,  and  clavate,  terminated  by  two  simple  claws; 
length,  including  the  rostrum,  1^  line  (fig.  6;  7,  magnified). 

This  beetle  is  very  similar  to  the  turnip-seed  weevil  (Plate  D,  fig.  1 6) ;  but 
it  is  black  instead  of  gray ;  the  wing  cases  are  not  so  rough  or  strongly 
tuberculated  at  their  extremities,  and  all  the  thighs  have  a  small  tooth 
beneath.  It  is  not  uncommon  in  hedges  and  waste  grounds,  from  the  com- 
mencement of  May  to  the  end  of  August ;  and  closely  contracts  all  its  mem- 
bers when  alarmed,  at  which  time  it  looks  like  a  black  seed.  It  no  doubt 
lives  in  flowers,  like  its  congeners ;  but  no  means  could  be  devised  for  the 
destruction  of  this  insect,  which  fortunately  is  not  of  much  consequence,  for, 
excepting  the  beauty  and  symmetry  of  the  bulbs  being  afifected,  the  turnips 
are,  I  apprehend,  in  no  way  injured  by  their  presence.  We  may,  however, 
mention,  that  partridges  are  very  fond  of  the  maggots,  and  that  is  undoubt- 
edly one  reason  for  the  turnips  being  so  attractive  to  those  birds;  they  are 
there  under  cover,  and  run  about  in  search  of  the  galls,  to  pick  out  the 
hidden  maggots,  and  probably  others  whose  history  I  shall  now  proceed  to 
relate. 

Anbury,  or  Fingers-and-Toes. 

That  these  malformations  are  occasioned  by  insects  I  very  much  doubt; 
yet  it  is  unquestionably  true  that  the  bulbs  of  the  turnips,  when  thus 
afiected,  are  inhabited  by  multitudes  of  maggots,  beetles,  fcc,  but  then  they 
are  either  such  as  obtain  their  sustenance  from  putrid  substances,  or  those 
beetles  which  are  carnivorous,  and  are  attracted  to  such  spots  by  the  abun- 
dant supply  of  food  which  the  helpless  inhabitants  of  the  diseased  roots  afford 
them.  I  therefore  consider  insects  to  be  not  the  cause  but  the  effect  of 
anbury,  although  their  united  eff'orts  contribute  in  no  small  degree  to  the 
more  speedy  dissolution  of  the  bulbs. 

The  above  are,  I  believe,  two  distinct  diseases:  but  as  it  is  very  difficult 
to  distinguish  them  by  the  published  accounts  of  authors,  I  am  not  able  to 
characterize  them  separately.  The  "fingers-and-toes"  I  had  always  sup- 
posed to  be  the  division  of  the  root  into  a  number  of  thick  appendages  at  the 
expense  of  the  bulb;  but  "anbury,"  instead  of  producing  radish-like  appen- 
dages, is   characterized  by  a  knotted  and  irregular   growth  of  the  fibres. 
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Mr.  Dicksou  says  of  lingers-and-toes: — "  It  occasionally  happens  that  turnip- 
plants,  instead  of  swelling  and  forming  bulbs,  send  off  numerous  stringy 
roots,  which  soon  decay,  and  come  to  no  account.  It  occurs  most  generally 
when  the  crop  is  sown  on  fresh  laud,  and  no  remedy  is  said  yet  to  have  been 
discovered  to  prevent  it.  More  perfect  tillage,  and  the  use  of  such  manures 
as  have  a  tendency  to  render  such  lands  more  mellow  and  friable,  may 
perhaps  be  beneficial."*  Mr.  Marshall,  in  allusion  to  the  anbury,  says  that  it 
is  a  large  excrescence  produced  below  the  apple  or  bulb ;  and  when  this  Avas 
just  forming,  and  not  larger  than  a  green  walnut,  the  anburies  were  as  large 
as  a  goose's  egg,  awkward,  and  irregular  in  form,  with  excrescences  below, 
not  unlike  races  of  ginger,  depending  from  them.  After  arriving  at  maturity, 
they  exhibit  a  putrid  fermentation,  and  emit  a  most  offensive  scent.  When 
the  anburies  are  divided  they  are  hard ;  but,  with  the  assistance  of  a  lens, 
veins  or  string-like  vessels  may  be  seen  dispersed  through  the  tumour.  When 
turnips  are  affected  with  this  disease,  the  tops  become  yellow  and  flag  in  the 
heat  of  the  sun,  and  they  are  thus  readily  distinguished.  He  says  it  has 
been  attributed  to  the  land  being  too  long  continued  under  this  green  crop; 
but  it  is  certain  the  anbury  appears  on  land  where  turnips  had  never  been 
grown  before:  he,  however,  considers  that  it  proceeds  fi:'om  the  puncture  of 
an  insect  in  the  vessels  of  the  tap-root,  by  which  the  course  of  the  sap  is 
diverted,  and  instead  of  the  natural  bulb  an  excrescence  is  produced.  He 
recommends  that  the  diseased  plants  should  be  removed  as  soon  as  possible, 
and  the  earth  stirred  about  those  that  remain;  and  he  adds  that  it  may  be 
wholly  avoided  by  well  preparing  and  richly  manuring  lands  subject  to  pro- 
duce anbury. t  I  have  heard  that  a  naked  fallow  is  a  remedy  for  it;  but  it 
is  well  known  that  marl  is  the  great  cure,  and  Norfolk  marl  is  said  to  be  the 
best.  On  a  sandy  loam  in  Suffolk,  where  anbury  constantly  made  its  appear- 
ance after  the  second  hoeing,  the  application  of  chalk  proved  a  certain  cure, 
and  the  gentleman  J  to  whom  I  am  indebted  for  this  information  found  that 
if,  instead  of  growing  turnips  the  fourth  year,  the  crop  be  changed  for  four 
years  more,  the  diseaaa  was  completely  eradicated.  Teathing  the  barley- 
stubble  which  is  intended  for  turnips  will  cause  the  anbury:  if  this  be 
avoided,  the  good  effects  of  marl  and  chalk  will  be  felt  for  many  years. 

Whether  wet  or  dry  seasons  be  most  favourable  to  anbury  I  cannot  de- 
termine. Farmers  are  of  opinion  that  the  latter  are  the  worst ;  and  Mr.  Sin- 
clair says  that  when  the  disease  has  taken  place,  if  plentiful  rains  ensue,  the 
bulbs  put  out  other  roots,  or  rather  small  fibres  enlarge,  to  supply  the  places 
of  those  which  are  wounded.  §     The  autumn  of  1841  was  wet  enough,  yet  in 

■"  Practical  Agvic,  vol.  ii.  p.  C66.  +  Rural  Economy  of  Norfolk,  vol.  ii.  p.  .33. 

+  Mr.  J.  Eo})insoii,  of  Henstead,  Suffolk.  §  Memoirs  of  Caledonian  Horticultural  Socicii/. 
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Suffolk  I  fouud  the  turnips  ou  a  part  of  the  coast  suffering  severely  from 
anbury  in  the  beginning  of  November,  There  were  in  one  field  four  different 
sorts  of  turnips  growing:  the  long-pudding,  which  seemed  to  be  the  worst 
affected,  as  the  tap-root  was  generally  completely  rotten  in  the  earth ;  the 
odom-  was  most  offensive;  and  on  opening  the  wet  and  carious  parts  there 
were  numbers  of  maggots  in  groups  of  five  or  six  together,  completely  im- 
bedded in  the  putrescent  substance.  I  sometimes  found  as  many  as  twenty 
in  one  root.  I  observed  with  them  some  minute  Acari,  both  red  and  whitish, 
with  quantities  of  small  rove-beetles  with  their  larvae,  and  a  few  large  car- 
nivorous beetles.  The  branching  roots  were  covered  with  simple  or  granu- 
lated excrescences,  but  they  were  not  decaying.  The  Scotch  yellow  turnips 
had  grown  to  a  good  size;  but  the  tap-root  frequently  produced  a  tumour  as 
large  as  a  pullet's  egg.  On  cutting  them  open  I  found  them  solid,  and,  with 
the  exception  of  a  few  small  holes  eaten  here  and  there,  which  were  like  the 
erosions  of  the  wire- worm,  of  which  I  detected  one,  they  did  not  exhibit  the 
slightest  signs  of  any  insects  inhabiting  them,  even  in  an  embryo  state:  the 
centre  of  the  tumours  was  discoloured,  and  the  texture  perfectly  fibrous  or 
woody.  The  Swedes,  as  well  as  the  round  white  turnips,  were  but  slightly 
affected.  I  likewise  remember  examining,  in  August,  184<1,  at  least  a  dozen 
young  cabbage-plants  with  clubbed  roots  as  large  as  a  child's  fist,  but  could 
not  find  a  single  maggot  anywhere,  and  the  tumours  were  sound  and  solid. 

I  think  from  the  above  evidence  it  is  pretty  clear  that  certain  conditions 
of  the  soil,  induced  probably  by  the  repetition  of  certain  crops,  and  not  insects, 
are  the  cause  of  anbury:"^  the  enlargement  of  the  lateral  roots,  which  become 
woody,  stops  the  flow  of  sap  to  the  bulb;  it  consequently  ceases  to  draw 
nourishment  from  the  soil,  when  it  dies  and  rots  in  the  earth,  and  becomes 
a  fit  nidus  for  a  variety  of  insects.  With  regard  to  fingers-and-toes,  if  that 
disease  be  the  malformation  I  take  it  for,  it  arises  possibly  from  the  land  not 
having  been  sufficiently  prepared  for  the  turnip  crop ;  but  this  is  an  opinion 
which  I  venture  with  great  deference  to  offer  for  the  consideration  of  the 
practical  cultivator. 

It  will  now  be  necessary  to  give  the  histories  of  the  insects  alluded  to 
which  inhabit  the  anbury.  The  most  important  of  them  is  the  maggot  of 
a  delicate  gnat,  which,  as  I  have  already  stated,  lives  in  small  families  in  the 
putrid  and  moist  portions  of  the  bulb  (No.  24,  fig.  ] ).  These  larvse  are  slen- 
der, cylindrical,  shining,  and  pale  yellow  (fig.  2,  magnified) :  they  taper  gra- 

*  If  cabbages  be  planted,  or  the  seed  sown,  for  several  years  following,  upon  the  same  land,  the 
roots  get  knotty  and  the  heads  become  smaller;  but  if  cultivators  would  procure  strong  and  healthy 
plants  from  a  market-garden,  instead  of  sowing  their  own  seed,  it  would  do  much  towards  obviating 
this  mischievous  disease. 
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dually  to  the  head,  Avhieh  is  very  pointed,  with  two  black  lines  on  the  crown, 
and  two  horny  spines  or  jaws  at  the  mouth:  the  body  is  composed  of  about 
twelve  segments,  thickening  towards 
tlie  tail,  which  is  blunt  and  rounded, 
Avith  two  brown  spots,  being  the  tips 
of  two  tubercles:  they  are  about  5 
lines,  or  not  quite  ^  inch  long.  When 
full-grown  in  November,  I  placed 
them,  with  the  diseased  root  they  in- 
liabited,  in  a  garden-pot  with  mould, 
and  in  the  following  April  a  great 
number  of  female  gnats  had  hatched,  but  were  all  dead;  they  therefore 
must  have  come  forth  at  an  earlier  period:  the  empty  pupaj-cases  were 
lying  about,  but  I  could  not  find  one  unhatched,  which  I  am  led  to  regret, 
because  even  De  Geer  was  unacquainted  with  the  economy  of  this  insect.^ 
The  empty  cases  were  pale  dirty  ochreous,  exhibiting  the  forms  of  the 
different  members  of  the  imago;  the}^  were  a  little  arched,  the  tail  was 
pointed,  with  two  parallel  spines  at  the  tip,  and  two  short-pointed  teeth 
above  them.  The  gnats  are  often  seen  resting  upon  the  inside  of  our  win- 
dows in  the  winter,  especially  after  the  breaking  up  of  frosts,  and  in  calm 
days  they  fly  in  troops  in  fields  and  gardens,  dancing  together  in  the  air 
without  separating,  and  during  the  severest  frosts  these  fragile  flies,  v/hich 
are  so  delicate  that  one  would  imagine  a  breath,  much  more  a  northern  blast, 
would  annihilate  them,  may  be  found  standing  upon  the  sides  of  walls  in 
damp  gardens  as  unafiected  apparently  by  cold  as  in  the  finest  days  of  spring. 
Six  species  have  been  found  in  England;!  and  one  of  them  has  been  bred 
from  putrid  fungi  by  Mr.  Haliday.  These  gnats  belong  to  the  order  DiP- 
TERA,  and  to  the  family  TipuliDjE  ;  they  form  a  genus  called  by  Meigen  Tri- 
CHOCERA :  the  species  infesting  the  turnips  is  named  by  the  Baron  de  Geer — 
7.  T.  hiemalis,  the  Winter  Turnip-gnat. — The  males  are  smaller  than  the 
females,  and  are  distinguished  by  the  structure  of  the  tail :  they  are  of  an 
ash  colour,  the  head  is  small  and  globular,  with  two  lateral  black  eyes ;  the 
neck  is  slender;  the  mouth  forms  a  little  beak;  the  feelers  are  distinct,  in- 
curved, and  five-jointed;  the  horns  are  longlsh,  pubescent,  setaceous,  being 
very  slender  at  the  tips,  composed  of  many  joints,  the  two  basal  globose, 
third  the  longest,  the  remainder  elongated ;  thorax  oval,  cinereous,  with  four 
fuscous  stripes;  body  cylindric,  pubescent,  the  apex  obtuse  in  the  male,  with 
two  incurved    appendages,  forming  a  pair  of  forceps;    more  conical  in  the 

*  I  have  since  obtained  the  pupae,  see  fig.  3 ;  i,  magnified, 
t  Curtis's  Guide,  Gen.  1165. 
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female;  with  two  parallel  black  hooks  bent  down  like  a  claw  at  the  apex, 
and  forming  the  ovipositor;  wings  incumbent  in  repose  (fig.  5),  ample,  much 
longer  than  the  body,  glassy,  iridescent,  slightly  stained  with  yellow,  having 
numerous  longitudinal  nervures,  forming  one  discoidal  and  seven  posterior 
cells;  balancers  pale,  the  club  fuscous;  six  legs  long,  very  slender,  and  pubes- 
cent; thighs  long,  shanks  longer,  especially  the  hinder;  feet  long,  five-jointed, 
basal  joint  very  long,  fourth  and  fifth  elliptical,  the  latter  famished  with 
two  minute  claws  and  suckers:  length,  3|  lines;  expanse  of  wings,  6 J  lines; 
(fig.  6,  flying;  7,  natural  dimensions.) 

The  Acari,  or  mites  found  with  the  maggots,  were  the  size  of  a  grain 
of  sand;  most  of  them  were  reddish  brown,  but  some,  which  were  smaller 
and  younger,  were  whitish :  the  two  feelers  and  eight  legs  were  hairy  and 
pale  ochreous.  They  probably  had  been  introduced  by  the  large  rove-beetles, 
which  are  often  infested  by  these  parasites;  and  they  may  attack  the  various 
larvse  inhabiting  the  turnips,  and  perhaps  destroj'^  the  eggs  from  which  they 
are  produced;  but  these  are  only  conjectures.*  On  another  occasion  I  ex- 
amined some  diseased  and  enlarged  cabbage  stalks  at  the  end  of  May,  and 
on  oj)ening  one  of  the  galls,  which  was  soft,  I  found  it  filled  with  a  white 
acarus;  the  four  hinder  legs  were  much  smaller  than  the  others,  and  the 
tips  were  furnished  with  a  single  claw. 

There  is  frequently  a  variet}''  of  rove-beetles  in  rotten  turnips,  principally 
of  the  genera  Aleochara\  and  Oxytelus;X  their  habits  are  similar,  being 
constantly  found  in  decomposing  animal  and  vegetable  substances:  when 
turnips  have  what  is  termed  a  "  grubbed  "  appearance,  it  has  been  attributed 
to  the  larvae  of  these  little  beetles ;  and  Sir  Joseph  Banks  stated  that  forty 
or  fifty  of  the  larvae  of  a  Staphylinus  had  been  discovered  in  October  just 
below  the  leaves  in  a  single  bulb.  §  I  also  received  specimens  of  the  above 
genera  from  the  Rev.  T.  H.  Scott,  of  Whitfield  rectory,  near  Heydon -Bridge, 
Northumberland.  They  made  their  appearance  about  the  beginning  of 
July;  and  on  hoeing  the  turnips  they  were  observed  about  the  roots,  and 
were  gnawing  them.  This  is  remarkable;  for  two  of  these  beetles  lived 
three  months  upon  maggots  found  in  some  turnips.  ||  It  is  not  the  turnips 
alone  that  are  infested  by  this  tribe  of  insects ;  for  this,  or  a  similar  larva  to 
the  above,  sometimes  does  great  mischief  to  wheat  crops,  as  w^e  shall  show 
in  a  future  chapter.     On  digging  up  some  old  turnips  in  the  garden  in  the 

*  In  the  Transactions  of  the  Enlomological  Society,  it  is  stated  that  the  Aleochara  themselves 
feed  upon  the  Acari.     See  vol.  iii   p.  111. 

t  Curtis's  Guide,  Gen.  221;  and  British  Eat..  Homalota  and  Phytosus,  Plate  and  fol.  514  and  713. 

t  Curtis's  Guide,  Gen.  216. 

^  Kirby  and  Spence's  Introd.  to  Ent.,  1st  edition,  vol.  i.  p.  186,  and  7th  edition,  p.  104. 

II   Gardener's  Magazine,  vol.  viii.  p.  323. 
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end  of  March,  1842,  I  found  several  of  the  larvae  (No.  25,  fig.  3;  -i,  magnified) 
in  the  rotten  bulbs,  with  eight  or  ten  specimens  of  a  small  rove-beetle,  which  I 
doubt  not  had  been  bred  from  them. 
The  horns  of  the  larvte  appear  fur- 
cated at  the  second  joint,  from  the 
bristle  being  incrassated,  and,  I  be- 
lieve, jointed :  the  jaws  are  strong, 
curved,  and  acute;  there  are  five 
minute  eyes  on  each  side  of  the 
head,  which  is  reddish  brown,  with 
a  semi-circular  line  of  the  same  colour  on  the  first  thoracic  segment.  The 
body  is  white,  shaded  with  ochre,  the  intestines  shining  through  the  back 
behind:  at  the  tail  is  a  thickish  foot,  and  above  it  two-jointed  tapering  tails, 
all  ochreous:  the  six  pectoral  legs  are  of  the  same  colour:  length,  2  lines. 
The  beetles  of  which  these  are  the  larvae  are  Coleopterous,  of  the  family 
Staphylinid^,  and  this  group  forms  the  genus  Oxytelus  of  Gravenhorst ; 
the  species  is  named  by  the  same  author — 

8.  0.  sculptuTcdiLS,  the  Sculptured  Rove-beetle,  from  the  deep  channels 
upon  the  thorax. — It  is  depressed,  pitchy  black,  and  shining  excessively, 
thickly,  and  minutely  punctured,  and  striated,  with  large  points  scattered 
over  the  surface:  horns  remote,  short,  hairy,  thickened  considerably  at  the 
extremity,  eleven-jointed,  basal  joint  long,  forming  an  angle  with  the  second, 
which  is  small  and  pear-shaped;  third  and  fourth  minute  globose,  the  re- 
mainder broader  than  long,  being  somewhat  cup-shaped,  excepting  the  ter- 
minal joint,  which  is  the  largest  and  ovate-conic;  mouth  brown ;  jaws  strong, 
arcuated,  pointed,  with  a  tooth  on  the  inside,  chestnut  coloured;  feelers 
visible,  maxillary  four-jointed,  labial  three-jointed,  the  terminal  joint  slender 
and  often  ferruginous:  head  frequently  as  broad  as  the  thorax,  transverse- 
ovate,  flattened  between  the  eyes,  with  an  elevated  ridge  near  each,  and  two 
short  channels  on  the  nose,  with  an  obscure  one  at  the  base :  thorax  trans- 
verse, the  lateral  margins  smooth,  three  broad  channels  down  the  back,  the 
central  one  deepest ;  scutel  invisible ;  elytra  nearly  quadrate,  often  pitchy  or 
brown,  and  rarely  testaceous;  wings  very  ample,  transparent,  and  folded 
under  the  wing-cases  in  repose:  body  very  glossy,  rather  short,  linear,  the 
sides  margined,  apex  pointed;  six  legs,  short  and  ochreous;  the  thighs 
stoutish;  shanks  spiny  outside:  the  first  pair  notched  externally  at  the  apex; 
feet  rather  long,  slender,  and  tri-articulate ;  basal  joints  minute,  third  long 
and  ciavate;  claws  long,  slender,  and  acute:  length  from  1^  to  If  line; 
expanse  of  wings  from  \  inch  to  4  lines  (fig.  5;  6,  flying  and  magnified). 
This  beetle  is  similar  to  0.  rugosus  (fig.  1  ;  2,  magnified):  but  it  is  smaller. 
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It  is  impossible  to  turn  over  any  dung  which  lias  been  dropped  only  a 
few  hours  without  finding  it  taken  possession  of  by  insects,  and  amongst 
them  the  0.  sculpturatus  and  0.  rugosus"^  will  generally  be  recognized: 
when  such  deposits  are  a  few  days  old  they  often  swarm  with  these  and  other 
Coleoptera.  They  are  able  to  fly  well ;  and  towards  sunset  multitudes  are 
roving  about,  and  apparently  enjoying,  on  the  wing,  the  decline  of  day. 
Indeed  they  may  be  said  to  be  found  everywhere,  and  at  all  seasons.  They 
are  able  to  emit  an  acid,  or  some  acrid  liquor,  from  the  mouth  when  irritated, 
which  causes  great  pain  when  they  fly  into  our  eyes;  and  it  lasts  until  the 
poison  becomes  diluted  by  tears  from  the  lachrymal  ducts. 

Lastly,  we  come  to  several  two-winged  flies,  which,  by  depositing  their 
eggs  either  in  the  crown  of  the  turnip  or  close  to  the  young  bulb,  cause  the 
destruction  of  that  plant.  My  attention  was  first  called  to  this  enemy  of  the 
farmer,  several  years  since,  by  Edward  Bennet,  Esq.,  of  Kougham  Old  Hall, 
in  Suffolk.  We  found  man 3'  of  the  turnip  plants  in  that  parish  wdiich  had  a 
maggot  either  in  the  j^oung  crown  or  just  inside,  at  the  base  of  the  tap-root, 
A\'hich  was  indicated  by  a  j^ellow  tint  on  the  leaves,  the  flagging  of  the 
plants  in  the  heat  of  the  day,  and  their  dropping  off":  this  w\as  during  the 
first  week  of  August;  in  a  few  days  after  the  maggots  changed  to  pupge,  and 
in  about  three  w^eeks  two  male  flies  and  one  female  hatched  from  them. 
The  Rev.  C.  Clarke  also  show^ed  me  some  white  maggots  at  the  roots  of  the 
cabbages  about  the  same  period,  which  destroyed  his  plants  earlier  in  the 
year,  by  eating  oflT  the  fibrous  roots  and  excoriating  the  stem  below  the  sur- 
face. When  I  saw  them  they  were  living  under  the  rind  of  the  stem ;  and 
he  informed  me  that  the  same  or  a  similar  maggot  sometimes  does  great  mis- 
chief to  the  Swedish  turnips.  These  maggots  were  identical  with  broods 
reared  from  cabbages  by  another  friend  in  Surrey ;  but  in  that  instance  the 
maggots  were  feeding  in  the  beginning  of  June,  and  the  flies  emerged  in  the 
end  of  the  same  month. 

These  maggots  are  somewhat  like  those  of  the  flesh-fl}^,  but  smaller:  they 
are  j^ello wish- white  and  shining,  composed  of  eleven  visible  rings,  tapering 
very  much  to  the  head,  which  is  pointed,  and  terminated  bj^  two  black  horny 
claws,  and  there  is  a  dark  spot  on  the  first  segment :  the  rump  is  the  thickest, 
and  cut  off"  abruptly,  with  two  brown  tubercles  in  the  centre,  and  several 
short  teeth  on  the  lower  margin :  when  full-grown  they  are  about  4  lines 
long  (No.  26,  fig.  l);t  they  then  change  below  the  surface  of  the  earth  to 
]-eddish  brown  pupae  (fig.  2;  3,  magnified):  these  are  cylindrical  and  ellipti- 

*  Numbers  of  this  species  were  discovered  in  the  clubbed  roots  of  broccoli,  in  the  middle  of  Sep- 
tember, in  a  garden  in  Surrey. 

+  Figures  6  to  9  represent  the  larva  and  fly  of  Anthomyia  tuherosa.     See  Chap.  xv. 
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cal,  with  a  few  black  tubercles  on  tlie  head,  and  short  spines  on  the  rump, 
similar  to  those  on  the  maggots;  for  these  brown  cases  are,  in  fact,  their 
indurated  skins,  which  are  not  cast  off  in  the  penultimate  transformation,  as 
they  are  in  the  caterpillars  of  butterflies  and  many  other  larvie;  neither  do 
maggots  change  their  skins  as  they  grow,  which  is  unnecessary,  as  they  are 
extremel}^  thin,  and  stretch  so  readily,  that  as  the  animal  increases  in  bulk 
so  does  its  skin  expand.  In  three  weeks  at  the  utmost  the  flies  hatch  and 
crawl  out  of  the  earth,  with  their  little  wings  crumpled  up,  and  climbing  up 
the  side  of  a  clod  or  any  perpendicular  surface  before  they  get  dry,  they 
expand  and  become  the  proper  organs  of  flight.  These,  as  well  as  the  follow- 
ing species  of  flies,  are  comprehended  in  the  order  DiPTERA,  and  form  the 
family  MusciD^:  the  genus  comprising  them  is  called  Anthomyia  by 
Meigen,"'^  and  the  species,  from  its  attacking  the  cabbages,  is  named  by 
Bouch^  t — 

9.  A.  hrassicoi,  the  Cabbage-fly. — The  sexes  of  this  fly  differ  materially 
in  aspect:  the  male  is  ashy  gra}^  ver}^  bristly;  the  large  compound  eyes 
nearl}^  meet  on  the  crown  of  the  head,  which  is  hemispherical:  there  are 
three  minute  eyes  at  the  base  of  the  crown;  the  face  is  silvery  gray,  almost 
white  in  some  lights,  with  a  long  black  streak  on  the  forehead,  pointed 
behind,  below  which  are  the  black  and  tri-articulate  horns,  the  basal  joint 
of  which  is  small,  the  second  large,  the  third  the  largest  and  oval,  with  a 
bi- articulate  pubescent  bristle  on  the  back,  the  basal  joint  being  very  minute: 
thorax  oblong,  the  sides  whitish,  with  three  faint  interrupted  stripes  down 
the  back;  body  shining  gray,  rather  small  and  elliptical,  tapering  to  the 
apex,  with  a  black  stripe  down  the  back;  the  edges  of  the  segments  and  the 
region  of  the  scutel  black  also :  two  wings  incumbent  in  repose,  ample,  trans- 
parent, iridescent,  the  longitudinal  nervm*es  reaching  the  posterior  margin, 
with  two  transverse  ones  towards  the  disk;  balancers  ochreous;  six  legs 
black  and  spiny;  thighs  and  shanks  simple;  feet  five-jointed,  terminated  by 
two  little  claws,  and  two  largish  pale  leathery  lobes.  The  female  is  of  a 
uniform  ashy  gray,  excepting  the  silvery  white  face  and  pale  sides  of  the 
thorax :  the  eyes  are  remote,  with  a  broad  black  stripe  between  them,  shad- 
ing into  chestnut  colour  in  front:  the  abdomen  is  stouter,  and  conical  at  the 
apex,  and  the  wings  have  an  ochreous  tinge  at  the  base;:[:  length  nearly 
\  inch;  expanse  of  wings  almost  ^  inch. 

These  flies  are  on  the  wing  the  whole  of  summer,  and  there  are  con- 
sequently several  generations  of  the  maggots  which  are  for  many  mouths 

*  Curtis's  Guide,  Gen.  1287.  t  Naturg.  der  Garten- Insecten,  p.  13L 

+  For  the  structure  of  the  mouth,  dissections,.  &c.,  consult  Curtis's  British  Entomology ,  Plate  and 
fol.  7G8,  IlydrotcEn,  an  allied  genus. 
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eating  passages  in  tlie  stalks  and  roots  of  the  cabbage  and  turnip  tribes,  tlius 
causing  tliem  to  become  rotten  as  soon  as  they  are  subjected  to  wet  and 
frost.  Many  of  the  flies  no  doubt  live  through  the  winter,  secreted  in  holes 
and  crevices,  and  some  of  the  pupse  do  not  hatch  until  the  spring:  in  one 
instance  the  maggots  and  pupse  were  taken  from  the  roots  at  the  same  time, 
the  19th  of  June,  and  the  flies  began  to  hatch  on  the  27th.  On  pulling  up 
the  stalks  of  some  cabbages  recently  cut,  I  found  the  roots  enlarged,  lumpy, 
and  carious ;  and  on  opening  them  they  M^ere  hollow,  with  the  maggots  of 
the  cabbage-fly  full-grown  in  cavities,  several  of  which  hatched  in  May, 
1841,  together  with  another  fly.^ 

Two  other  species  of  similar  flies  are  noticed  by  Bouche  as  attacking 
these  crops:  one  he  calls  after  Meigen — 

10.  Anthomyia  gnava — Horns  pubescent;  eyes  not  hairy;  legs  black. 
3Iale  with  a  black  thorax;  bod}^  linear,  cinereous,  fasciated  with  testaceous 
and  black  dorsal  spots.  Female  cinereous ;  body  with  a  blackish  dorsal  line, 
dilated  at  the  base;  length,  3  lines.f 

Tlie  larvae  of  this  fly  are  found  on  the  Continent  during  the  autumn  in 
turnips,  eating  cavities  in  the  bulbs;  but  they  have  not  yet  been  observed 
in  England.  The  other  species  described  in  Bouche's  work  is  likewise 
unknown  to  me ;  but  as  it  will,  in  all  probability,  soon  be  detected  in  this 
country,  I  will  give  a  short  description  of  the  insect,  which  bears  the  name 
of— 

11.  Anthomyia  irimaculata. — It  is  like  A.  carnaria  of  Meigen,  but 
smaller.  The  male  is  light  gray,  varying  with  the  light  to  white;  thorax 
with  four  black  interrupted  dorsal  stripes;  scutel  with  three  brown  spots; 
legs  black ;  abdomen  checkered  with  brown,  and  a  broad  black  dorsal  stripe. 
The  female  is  altogether  j^aler,  with  the  apex  of  the  thighs  and  tibiae  reddish 
brown:  length,  Sh  lines.  The  maggots  of  this  are  similar  to  the  others,  and 
they  are  5  lines  long ;  the  pupa  also  is  scarcely  to  be  distinguished  from  them : 
it  is  3  lines  long. 

The  maggots  are  found  in  summer  and  autumn  in  company  with  A.  bras- 
slcce,  in  cabbage-roots,  which  they  desti-oy.  They  remain  pupae  three  or 
four  weeks,  and  the  latter  generations  winter  in  the  earth  under  that  form, 
and  produce  flies  in  the  spring :  the  female  flies  are  tolerably  abundant  in 
fields  and  gardens. 

The  last  species  I  have  to  record  was  sent  to  me  from  Northumberland 
by  Mr.  T.  H.  Scott,  the  21st  July,  1841.     He  says,  "My  servant,  who  has 

*  Eumerus  ceneus.  See  Oardenera'  Chronicle,  vol.  ii.  p.  25"2 ;  and  Curtis's  British  Enlomolorpj, 
Date  and  fol.  749. 

t  Meigen's  Syst.  Bcschr.,  vol.  v.  p.  164,  No.  142. 
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been  hoeing  the  turnips,  tells  me  these  larvje  are  always  found  in  the  roots, 
and  not  in  the  surrounding  soil.  Since  the  late  rains  they  have  decreased, 
and  it  was  with  some  difficulty  the  few  I  transmit  could  be  found  in  two 
acres."  They  were  taken  out  of  the  rootSj  several  of  which  were  sent  to 
show  the  mischief  done  by  the  maggots  and  the  little  rove-beetles:  precisely 
at  the  same  period  of  the  year,  on  cutting  a  turnip  in  halves  from  the  garden, 
I  found  a  maggot  inside  quite  as  large  as  Mr.  Scott's. 

The  above  maggots  were  similar  in  form  to  those  of  ui.  brassiece,  but  of 
a  yellowish  ochre  colour.  The  head  was  armed  with  two  black  hooks ;  and 
at  the  extremity  of  the  back  was  a  green  stripe,  from  the  intestines  shining 
through;  the  rump  was  truncated,  and  furnished  with  two  brown  projecting 
spiracles,  and  the  margin  surrounded  with  small  teeth,  largest  below.  I  put 
them,  with  a  turnip-root,  into  a  flower-pot,  and  the  following  April  I  found 
four  of  them  in  the  pupa  state,  and  buried  deep  in  the  earth;  these  pupse 
were  also  like  those  of  A.  brassiece,  but  of  a  paler  colour,  being  lurid 
ochreous.  On  the  25th  April  I  bred  a  male  fly,  and  soon  after  two  females ; 
they  proved  to  be  a  Linnsean  species  of  Musca,  the  larv?e  of  which  will 
devour  a  great  variety  of  roots,  and  inhabit  dung  by  thousands  in  the 
summer,  according  to  Bouche ;  the  fly  is  called — 

12.  Anthomyia  radicum,  the  Root-eating  Fly. 
form  to  A.  brassiece;  but  the  male 


It  is  similar  in  size  and 

No.  26. 


(fig.  4;  5,  natural  dimensions)  has 
an  ochreous  face,  reflecting  satiny 
white;  the  stripe  on  the  forehead 
is  rusty ;  the  thorax  is  black,  with 
three  darker  stripes ;  the  sides  are 
gray;  scutel  blackish;  abdomen 
slender,  linear,  shining  gray,  with 
a  broad  black  dorsal  stripe;  the 
incisures  are  black  also;  wings, 
balancers,  and  legs  as  in  A.  bras- 
siece. Female  still  more  like  that  species ;  but  there  are  three  fuscous  stripes 
on  the  thorax,  and  in  certain  lights  a  slender  dark  line  down  the  back  of  the 
abdomen:  length,  2^  lines. 

It  is  remarked  by  Bouch^  that  the  larva  of  a  four-winged  fly  called 
Alysia  manducator  lives  in  the  pupre  of  several  flies  allied  to  those  above 
described ;  it  makes  a  thin  yellow  case  inside  of  the  pupa,  and  comes  forth 
in  spring  and  summer,  when  it  is  not  unfrequently  seen  in  and  about  decayed 
turnip-roots  and  dead  animals,  in  a  state  of  decomposition.  From  these 
observations  it  may  be  inferred  that  it  is  a  general  j)arasite  of  such  flies,  and 
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that  those  maggots  which  infest  the  turnips  and  cabbages  do  not  escape  its 
vigihince.  I  will  therefore  add  a  short  description  of  this  useful  insect.  It 
is  Hymenopterous,  of  the  family  Ichneumonides  adsciti;  and  is  called 
by  Panzer — 

13.  Alysia  manducator,  from  its  gaping  teeth  or  jaws. — It  is  black,  and 
very  shining;  the  tridentate  jaws  are  chestnut;  antennse  rather  long, 
slender,  pubescent,  composed  of  numerous  joints;  postscutel  and  broad  flat 
base  of  abdomen  rugose,  the  latter  oval,  with  a  projecting  ovipositor  in  the 
female;  four  wings  with  the  stigma  and  nervures  pitchy;  legs  bright  rust 
colour;  feet  dusky:  length,  j  inch;  expanse,  5  inch."^ 

With  this  exception  I  know  of  no  parasitic  insects  to  keep  these  turnip - 
destroying  maggots  in  check ;  I  shall  therefore  now  conclude  this  investiga- 
tion of  their  habits  and  economy  by  appending  such  remedies  as  have  fallen 
in  my  way.  It  often  happens  that  very  good  specifics  which  may  be  success- 
fully employed  in  the  garden  cannot  conveniently  be  extended  to  the  field; 
such,  I  fear,  is  the  following  remedy  proposed  by  Bouche.  He  says  that 
where  whole  fields  of  cabbages  have  fallen  a  sacrifice  to  the  destructive 
maggots,  that  the  crops  are  now^  completely  preserved  by  dipping  the  roots, 
as  they  are  transplanted,  into  oil  or  ley  of  ashes.  One  of  the  best  modes  of 
diminishing  their  numbers,  I  doubt  not,  is  to  pull  up  and  remove  infected 
plants  on  the  first  symptoms  of  the  presence  of  insects  at  their  roots,  which 
is  instantly  detected  by  the  drooping  of  the  leaves  in  the  sunshine,  those  of 
the  cabbages  turning  of  a  faint  lead  colour,  and  the  turnip-tops  becoming 
yellow\  When  this  is  the  case,  they  should  be  immediately  carried  away 
and  burned,  and  brine  or  ley  of  ashes  may  be  at  once  poured  into  the  holes 
from  whence  the  plants  have  been  drawn,  to  destro)'-  any  insects  left  behind. 
In  other  instances,  where  the  maggots  have  made  great  havoc  with  the 
cabbages,  cauliflowers,  and  broccoli,  gardeners  have  collected  large  quantities 
of  the  brown  pupse  from  the  roots  with  the  hope  of  checking  their  increase; 
and  as  the  transformations  of  the  insects  are  in  rapid  succession,  it  must  have 
a  good  effect,  by  giving  the  succeeding  crops  a  better  chance  of  escaping  the 
fate  of  those  which  preceded  them. 

Mr.  Sinclair,  in  allusion  to  the  turnip -galls,  says,  "  Combinations  of  salt 
and  lime  were  evidently  the  most  eflectual,  as  no  instance  occurred  of  the 
bulb  being  aflfected  below  the  surface  of  the  soil.  That  portion,  however,  of 
it  which  was  above  the  surface  was  affected  with  galls,  the  same  as  in  the 
bulbs  grown  on  soils  of  the  same  nature,  to  which  no  application  of  manure 
had  been  applied.     On  a  space  of  the  same  soil,  to  which  salt  simpl}'  had 

*  Curtis's  BritUIi  Entomology,  fol.  and  Plate  141;  and  Guide,  Gen.  558,  No.  5. 
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been  applied  the  preceding  spring,  and  from  which  time  the  soil  remained 
fallow,  the  crop  was  good.  One  plant  in  ten,  however,  was  affected  with 
the  disease  below  the  surface,  as  well  as  above  it.  The  salt  in  this  instance 
had  been  applied  at  the  rate  of  86  bushels  per  acre,  and  mixed  with  the 
surface  4  inches  deep;  it  was  applied  the  first  week  of  May,  1818.  On  one 
portion  of  it  barley  and  turnips  were  sown,  but  they  did  not  vegetate,  the 
dose  being  too  great.  The  season  following,  however,  the  crop  was  good." 
It  was  observed  that  the  same  dressing  on  a  clayey  loam  did  not  prevent  the 
galls  from  forming.  I  apprehend,  however,  that  the  lime  and  salt  would 
certainly  destroy  the  different  maggots  that  we  have  described,  but  not  the 
weevils;  for  it  must  be  remembered  that  the  author  of  the  galls  is  a  hard 
beetle,  and  its  embryo  young  live  under  the  rind,  secure  at  that  period  from 
any  outward  applications.  Mr.  Sinclair  goes  on  to  say  that  ''mixing  the 
lime  and  salt  with  the  soil  previously  to  sowing  the  seed,  or  applying  it  to 
the  surface  after  sowing,  proved  best;  for  when  lime  and  salt  are  mixed  and 
deposited  with  the  seed,  vegetation  is  retarded  from  two  to  twelve  days,  and 
more,  beyond  the  natural  period.  This  fact  was  proved  on  the  seed  of  eight 
different  species  of  plants,  sown  in  four  different  kinds  of  soil.  They  modify, 
but  are  not  a  specific  remedy  for  this  disease.  Seeds  from  roots  perfectly 
free,  sown  on  land  that  never  was  sown  with  turnip-seed  before,  produced 
in  both  instances  bulbs  more  or  less  affected.""^ 

Another  contributor  to  the  Gardener's  Magazine  says,  the  attacks  of 
insects  causing  the  malformations  in  turnips  can  only  be  averted  by  making 
the  plants  offensive  to  the  parent  fly;  and  this,  it  has  been  lately  discovered, 
can  be  done  by  incorporating  with  the  soil  soap-boilers'  waste,  or  any  other 
substance  of  similar  alkaline  quality.  Mr.  Major  recommends  the  plants  to 
be  watered  with  a  mixture  of  1  gallon  of  soap-suds  to  4  quarts  of  gas- water, 
or,  in  lieu  of  the  latter,  2  quarts  of  gas- tar;  either  will  do,  as  the  only  use  of 
the  mixture  is  to  create  an  offensive  smell.  Mr.  T.  Smith  says  he  is  satisfied, 
from  six  years'  experience,  that  the  refuse  of  a  charcoal  jnt,  spread  \  inch 
thick  before  sowing  the  seed,  and  merely  scuffled  in  with  the  point  of  a  spade, 
so  as  to  mix  the  top  soil  and  charcoal  dust  together,  is  a  remedy  for  the  grub 
and  mouldiness  in  onions  ;t  and  it  effectually  prevents  the  clubbing  in  the 
roots  of  cabbages  and  cauliflowers. 

Few  of  these  remedies  will,  I  fear,  be  of  much  sei'vice  on  a  large  scale; 
the  farmer  must  therefore  encourage  the  natural  enemies  of  these  pests,  and 

*  Memoirs  of  Caledonian  Ilorf.icultural  Society. 

t  Anthomyia  ceparum  {Gardeners'  Chronicle,  vol.  i.  p.  396):  the  maggots  of  this  fly  are  so 
ffimilar  in  appearance  and  economy  to  those  of  the  turnip,  that  many  gardeners  take  them  to  be  the 
same  species. — See  Major's  Treatise  on  Insects,  p.  165. 
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remember  that  rooks,  sea-gulls,  magpies,  and  partridges,  as  well  as  many 
species  of  small  birds,  are  eminently  useful  in  cleansing  the  soil  from  such 
troublesome  insects.  If  poultry  be  turned  into  the  field  they  require  atten- 
tion, otherwise  they  are  apt  to  scratch  up  the  soil.  My  own  opinion  is,  that 
nothing  can  be  more  likely  to  encourage  the  maggots  of  the  cabbage  and 
turnip-flies'^  than  fresh  dung,  in  which  it  seems  they  luxuriate;  and,  such 
being  the  case,  by  spreading  it  in  a  raw  state,  an  entire  field  may  at  once  be 
inoculated  with  the  disease. 

SUMMARY  OF  THE  FOREGOING  CHAPTER. 

Surface-grubs,  in  1818,  1826,  1827,  and  1836,  were  very  numerous  and 
destructive  to  turnip  crops ;  so  much  so,  that  prizes  were  offered  for  the  his- 
tory of  these  caterpillars,  and  the  remedies  for  their  destruction. 

The  cabbage-moth  flies  by  night  in  May,  June,  and  July:  the  female  lays 
her  eggs  upon  the  leaves  of  cabbages,  turnips,  &c. 

The  caterpillars  are  universal  feeders,  living  upon  an  astonishing  variety 
of  plants,  during  July,  August,  September,  and  October :  the  garden  suffers 
most  from  their  attacks,  and  cabbages  have  their  hearts  quite  riddled  and 
defiled  by  them. 

They  sometimes  live  throuylc  mild  winters,  concealed  either  amongst 
rubbish  on  the  surface  or  buried  in  the  earth,  where  they  change  to  chry- 
salides. 

The  most  effectual  remedy  is  to  search  for  them  at  nigld,  when  they  come 
out  to  feed,  and  to  look  carefully-  beneath  the  leaves  by  day. 

The  great  yelloiv  under-iving  moth  is  abundant  in  hay  fields,  hedges, 
and  gardens,  in  June  and  July :  it  is  the  parent  of  a  large  surface-grub,  which 
feeds  upon  the  roots  and  leaves  of  turnips  in  the  autumn:  it  lives  througli 
the  winter,  sometimes  under  the  turf  in  meadows,  &c.,  and  can  resist  frost. 
In  April  it  changes  to  a  large  brown  chrysalis,  in  the  soil,  inclosed  in  an 
earthen  case. 

In  a  bed  of  onions,  which  this  caterpillar  had  destroyed,  forty -seven  were 
found  in  an  area  of  less  than  25  feet. 

The  heart-and-dart  moth  is  found  plentifully  in  June,  in  fields,  gardens, 
&c. :  it  is  the  parent  of  a  most  pernicious  surface-grub,  which  destroys  im- 
mense quantities  of  turnips,  at  every  stage,  either  by  separating  the  crown 
from  the  root,  or  b}^  eating  into  the  more  matured  bulb. 

*  We  have  on  a  former  occasion  animadverted  upon  the  improprietj'  of  calling  the  Allica  nemo- 
rum  by  the  name  of  "turnip-/^/;"  which  is  here  exemplified,  for  the  above  insect  is  truly  the  turnip- 
fiy :  and  the  A.  nemorum,  the  turnip  tiea  or  black  jack,  is  as  undoubtedly  a  beetle. 
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The  surface- caierjnllar  attacked  the  Swedes  in  August:  it  was  abundant 
in  November,  and  no  doubt  lived  through  the  winter. 

The  common  dart-moth  tiies  in  multitudes  in  June  and  July,  and  is  suj)- 
posed  to  lay  its  eggs  in  the  earth,  which  produce  suiface-caterpillars  more 
destructive,  if  possible,  than  any  of  the  others. 

The  eggs  hatch  in  autumn,  and  the  surface-grubs  live  through  the  winter: 
they  are  either  feeding  a  long  period,  or  there  are  two  broods  annually. 

Mangel-wurzel  had  the  young  roots  eaten  through •*l)y  them  in  June: 
they  also  attacked  the  potato-shoots. 

Abundant  in  August,  184)1,  at  the  roots  of  Swedes,  in  Surrey;  and  in  mul- 
titudes at  Farnham,  in  September,  1839.  During  the  same  months  they 
abounded  in  Suffolk,  in  1835,  and  were  numerous  there  in  November,  1841. 

The  western  countries  of  Europe  have  been  threatened  with  famine  from 
their  destroying  the  corn,  by  devouring  the  lOots,  especially  of  that  sown  iu 
autumn. 

The  gardener  suifers  from  their  attacks,  for  they  will  feed  upon  the  roots 
of  various  vegetables  and  flowers. 

As  they  are  forced  to  feed  upon  the  roots  of  grass  and  weeds,  in  the 
summer,  in  fields  lying  fallow  or  recently  sown,  it  is  most  essential  to  keep 
the  land  clean  whilst  at  rest. 

They  pass  the  winter  under-ground,  in  earthen  cells,  and  come  forth  to 
feed  again  in  the  early  spring. 

In  May  or  June  they  enter  the  earth  to  change  to  chrysalides,  in  which 
they  remain  about  a  month. 

Mr.  Le  Keux  found  these  surface-grubs  concealed,  by  day,  in  barrows 
2  or  3  inches  deep,  into  which  they  draw  detached  leaves. 

Salt  and  water  poured  over  a  turnip  plant,  at  the  rate  of  j  oz.  of  salt  to 
1  quart  of  water,  drove  the  surface-grub  away,  but  it  proceeded  to  another 
G  3^ards  oft':  they  can  travel  well  and  expeditiously,  especially  at  night,  when 
the  ground  is  damp.  During  ten  days  other  plants  were  washed  with  that 
solution,  and  were  thus  preserved ;  but,  when  discontinued,  they  shared  the 
fate  of  the  others. 

Children  might  readily  [jick  them  from  the  routs  with  a  sharpened  llat- 
tish  stick,  or  an  oyster-knife. 

Serious  attacks  of  these  surface-caterpillars  are  often  to  be  attributed  to 
the  destruction  of  the  rooks. 

Another,  and  larger  surface -caterpillar  feeds  upon  turnip  roots,  and 
eats  oft"  the  crowns:  these  larvae  also  injure  the  roots  of  cabbages,  and  will 
devour  the  leaves.  They  bury  themselves  very  deep;  and  are  2  inches  long 
in  the  autumn :  they  were  in  the  chrysalis  state  in  March. 


148  FARM  INSECTS. 

The  surface-grubs  are  at  work  almost  all  the  year :  in  the  summer  they 
destroy  the  young  plants  by  eating  off  the  roots  near  the  crown;  in  the 
autumn  and  mild  winters  they  eat  large  cavities  in  the  bulb,  which  get 
filled  with  dirt,  and  are  not  good  for  stock ;  the  weight  is  also  reduced,  and 
they  more  readily  decay  from  wet  and  frost. 

Harrowing,  ploughing,  and  working  the  soil,  aftbrd  the  only  chance  of 
destroying  the  eggs,_  and  probably  the  chrysalides. 

Insects  thrive  Sest  on  neglected  and  slovenly  cultivated  lands. 

Night-time  is  the  best  for  applying  liquids  and  jjowders  to  destroy  the 
surface-caterpillars. 

Tobacco-water  will  kill  them,  if  it  come  in  contact  with  their  skins. 

Hand-piddng  by  night  is  universally  recommended  on  the  Continent. 

Dry  soot,  spread  1  inch  thick,  and  dug  in,  is  said  never  to  fail.  Cabbage 
plants  may  be  preserved  by  laying  some  round  the  stems. 

Lime  also,  employed  in  the  same  way,  is  a  protection;  and  U quicklime 
were  dusted  over  the  turnips,  after  rain  in  the  evening,  it  would  destroy  the 
surface-grubs. 

Poultry  and  ducks  would  be  serviceable,  if  turned  into  the  field  when 
jjloughing. 

In  gardens,  planting  cabbages,  &c.,  round  a  seed-bed  is  a  good  decoy: 
the  roots  may  be  daily  searched,  and  the  larvae  destroyed. 

When  a  plant  dies,  dig  it  up  immediately,  and  the  larvse  will  be 
found. 

Soap  and  water  poured  round  the  plants  will  compel  the  surface-grubs 
to  come  out  of  their  burrows,  when  they  must  be  directly  picked  up. 

Pigs,  perhaps,  may  be  employed  late  in  the  year,  where  the  surface-grubs 
are  swarming,  and  ten  or  twelve  round  one  bulb. 

No  outward  applications  will  affect  the  chrysalides,  which  lie  entombed 
in  the  earth. 

Fires  at  night,  to  attract  the  moths,  of  little  service,  as  the  females  are 
not  caught  by  such  means. 

As  regards  corn-crops,  late  sowing  would  prove  the  best;  and  June 
and  July  the  most  improper  for  turnips,  where  the  surface -cater  pillars  are 
numerous. 

Spring-corn  most  likely  to  sufier  from  their  attacks. 

Soils  made  strong  and  warm,  by  horse-dung  manure  most  infested,  from 
the  eggs  hatching  more  rapidly. 

Steeping  the  seeds  in  bitter  extracts  mixed  with  salt  or  nitrates  useless ; 
but  ammonia  would  annoy  the  surface-grubs,  if  applied  in  sufficient  quantity 
to  the  soil ;  and  liquid  manure  would  therefore  be  beneficial. 
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Slaked  lime  mixed  with  seed-wheatj  and  then  heated  and  sown  together, 
has  been  recommended. 

Scattering  ashes  before  and  after  sowing  might  secure  tlie  crops. 
Stiching  inverted  young  fir  trees  in  the  fields  protects  crops,  it  is  said,  in 
Sweden,  from  seed-eating  caterpillars. 

Hemp,  sown  round  a  field,  will  attract  small  birds,  which  will  also  feed 
upon  the  insects. 

No  iKirasitic  insects  hitherto  detected  to  check  the  increase  of  the  sur- 
face caterpillars. 

Directions  for  rearing  surface-caterpillars,  and  breeding  the  moths  from 
them. 

The  turnip-gall  weevil  is  produced  from  the  excrescences  on  turnip- 
bulbs. 

These  galls  contain  from  one  to  four  maggots,  which  feed  upon  the  htilh; 
the  galls  are  proliably  caused  by  some  fluid  from  the  parent  beetle. 

These  galls  are  formed  in  summ^er,  Sii\<l  increase  through  the  winter. 
The  maggots  most  probably  change  to  pupcv  in  the  earth. 
The  turnip-gall  beetles  are  not  uncommon  in  hedges,  &c.,  in  spring  and 
summer. 

PaHridges  pick  out  these  maggots,  and  are  very  fond  of  them. 
Anbury,  I  think,  is  not  caused  by  insects;  but  the  disease  affords  a 
suitable  pabulum  for  many  species. 

Anbury  and  fingers -and -toes   two  distinct  diseases^    the  former  with 
knotted  roots,  the  latter  more  forked. 

Mr.  Dickson's  observations  on  fingers-and-toes. 

Mr.  Marshall's  description  of  anbury;    he  considers  it  caused    by  the 
puncture  of  an  insect. 

A  naked  fallow  recommended  as  a  remedy. 
Marl  or  chalk  the  most  certain  and  lasting  cure. 
Teathing  the  barley-stubble  will  cause  anbury. 

Whether  ivet  or  dry  seasons  are  most  favourable  to  anbury  seems  to  be 
doubtful. 

The  long  pudding-turnip  the  most,  the  Sivedes  and  rounds  the  least 
diseased. 

In  the  tap-root,  maggots,  mites,  rove-beetles,  Lc,  were  living. 
The  knots  on  the  roots  solid,  and  in  no  instance  containing  insects. 
Certain  conditions  of  the  soil,  and  not  insects,  cause  anbury. 
The  maggots  inhabiting  the  anbury  lived   through  part  of  the  winter, 
and  produced  the  "  Winter  Turnip-gnat"  very  early  in  the  spring. 

The  mites  may  feed  upon  the  larvae  or  the  eggs  of  the  flies,  &c.,  deposited 
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in  the  anbury,  or  they  might  have  been  introduced  by  tlie  larger  beetles 
which  they  infest. 

Rove-beetles,  called  Aleochara  and  Oxytelus,  inhabit  decaying  turnips  in 
multitudes. 

They  are  supposed  to  nibble  and  injure  the  roots  of  the  young  turnips, 
and  they  will  also  feed  upon  maggots:  their  own  larvae  are  found  witli 
them. 

The  Oxyteli  are  found  everywhere,  and  inhabit  dung  in  immense  quan- 
tities. 

Maggots  found  in  August,  and  earlier,  in  the  crown,  or  just  in  the  base 
of  the  tap-root,  which  do  great  mischief 

They  change  to  'pupoi  in  the  earth,  and  in  three  weeks  they  produce  flies, 
called  the  cabbage-fly,  which  live  through  the  summer. 

T%vo  species,  of  similar  habits,  are  known  upon  the  Continent;  and  a 
fourth  I  bred  from  other  maggots,  which  had  injured  the  young  turnip- 
roots. 

They  are  exceedingly  mischievous,  as  they  will  feed  upon  a  great  variety 
of  roots;  and  inhabit  dung  in  thousands. 

They  changed  to  a  fly,  called  the  root-eating  fly. 

A  very  useful  parasitic  fly  lives  upon  these  maggots. 

Dipping  the  roots  in  oil  or  ley  of  ashes  will  preserve  cabbages  from  the 
maggots. 

As  soon  as  plants  droop,  pull  them  up  and  burn  them;  and  then  pour 
brine  or  ley  of  ashes  into  the  holes,  and  it  will  kill  all  that  remain. 

The  p)upai  may  be  collected  from  the  roots,  in  gardens  at  least,  with  great 
advantage. 

A  dressing  of  lime  and  salt  would  kill  the  maggots,  but  it  will  not  pre- 
vent turnip-galls  from  appearing. 

The  lime  and  salt  should  be  mixed  with  the  soil  previousl}^  to  sowing 
the  seed,  as  they  otherwise  retard  vegetation. 

Soap-boilers'  tvaste,  and  other  alkalies,  incorporated  with  the  soil,  will 
kill  the  maggots. 

Soap-suds  and  gas  ivater,  or  gas-tar,  will  keep  the  flies  from  depositing 
eggs. 

Refuse  of  charcoal,  scufiled  into  the  soil,  prevented  the  same  disease  in 
onions,  and  the  clubbing  of  cabbages,  kc. 

Rooks,  sea-gulls,  magpies,  partridges,  &c.,  most  useful  in  securing  crops 
from  the  attacks  of  insects. 

Raiu  dung,  especially  horse-dung,  encourages  the  maggots,  and  should 
iherefore  never  be  spread  in  that  state,  not  even  in  small  quantities. 
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P]XPLANATION    OF    PlATE    E. 

Fig.  1.  Noclua  b7-assic(v,  the  cabbage-moth. 
Fig,  2.  Caterpillar  of  the  same. 
Fig.  3.   Ditto,  a  green  variety. 

Fig.  4.  Noctiia pronuba,  the  great  yellow  iindervvhig  moth. 
Fig.  5.  Caterpillar  of  ditto. 

Fig.  6.   Noctua  exclamationis,  the  heart-and  (hirt  moth  at  rest. 
Fig.  7.  Caterpillar  of  ditto. 
Fig.  8.  A  tm-nip-crown  with  the  root  eaten  off. 
Fig.  9.   Noctua  segetum,  the  common  dart-moth  at  rest. 
Fig.  10.  Caterpillar  of  ditto. 

Fig.  11.  A  young  mangel-wurzel  plant  with  the  root  eaten  through  by  the  last  surface- 
caterpillar. 

a.  The  base  of  the  root. 

h.  The  terminal  portion. 
Fig.  12.  A  caterpillar,  or  surface-grub:  the  moth  it  would  change  to  not  ascertaiLcd. 
Fig.  13.  The  case  of  earth  which  the  surface-grub  foi-ms  in  the  ground. 
Fig.  14.  The  chrysalis  contained  in  it. 


All  the  figures  are  drawn  from  nature,  excepting  No.  2. 
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CHAPTER   VI. 


THE  NATURAL  HISTORY  AND  ECONOMY  OF  THE  INSECTS  CALLED  WIREWORMS, 
AFFECTING  THE  TURNIPS,  CORN  CROPS,  ETC.;  ALSO  OF  THEIR  PARENTS 
THE    ELATERS    OR    BEETLES,    CALLED    SKIP-JACKS,    CLICK-BEETLES,    ETC. 


It  is  an  incontrovertible  axiom — "That  the  profit  we  derive  from  the  works  of  creation  will  be 
in  proportion  to  the  accuracy  of  our  knowledge  of  them  and  their  properties." — Kirby  and  Spence's 
Introduction  to  Entomology. 


As  wire  worms  not  only  injure  the  turnip  but  various  other  crops,  I  shall 
terminate  ray  account  of  the  insects  affecting  that  plant  by  detailing  the 
history  of  the  animals  thus  designated,  making  them  the  transition  to  the 
corn  crops,  which  are  subject  to  the  attacks  of  other  insects,  whose  eco- 
nomy will  be  found  equally  interesting  and  important  to  the  agriculturist. 

Of  all  the  insect  enemies  with  which  the  farmer  has  to  contend,  there  are 
none  which  are  more  fatal  in  their  effects,  and  more  difficult  to  overcome, 
than  the  wireworms.  It  has  already  been  stated  that  the  larvfB  of  many 
insects  are  not  unfrequently  attached  to  one  species  of  plants,  or  at  least  to 
one  particular  tribe  or  "natural  order;"  thus  the  ravages  of  the  turnip-fly  or 
beetle,^  are  confined  to  the  Cruciferse,!  of  the  black-caterpillar  J  to  the  tur- 
nip, of  the  Hessian-fly  to  corn,  &c. ;  but  in  the  wireworm  we  have  an  example 
of  a  larva  which  may  almost  be  termed  omnivorous,  as  far  as  regards  the  pro- 
ductions of  the  field  and  garden,  for  it  will  feed  upon  corn,  turnips,  mangel- 
wurzel,  potatoes,  grass,  and  cabbages,  as  well  as  upon  the  roots  and  stems  of 
the  choicest  flowers;  its  operations,  therefore,  being  so  unlimited,  the  mischief 
done  by  these  formidable  little  animals  must  be  incalculable. 

It  is  true  that  every  grub  and  worm  §  found  at  the  roots  of  their  crops  by 
tlie  farrtier  and  gardener  has  been  hitherto  stigmatized  with  the  appellation 
of  "the  Wireworm,"  which  has  no  doubt  contributed  to  aggravate  the  amount 
of  mischief  complained  of;  nevertheless,  the  true  wireworms  have  enough  to 

*■  See  Chapter  i.  f  So  called  from  the  four  leaves  or  petals  of  the  flowers  forming  a  cross. 

+  See  Chapter  ii. 

§  Millipedes,  Centipedes,  and  the  larvse  or  maggots  of  Gnats  and  Tipulse  have  been  thus  con- 
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answer  for  on  their  own  account,  and  the  great  ignorance  that  has  existed 
regarding  them  renders  a  narrative  of  their  natural  history  very  desirable. 
An  instance,  which  occurs  in  the  Gardener's  Marjazine*  will  be  sufficient  to 
substantiate  the  assertion ;  figs.  93,  h  and  c,  are  there  given  as  the  larva  and 
pupa  o^  Elate r  segetisf  (viz.,  the  true  wirewonn),  but  they  are  undoubtedly 
the  offspring  or  produce  of  some  insect  not  belonging  to  the  same  order,  but 
probably  to  the  Diptera  or  two-winged  flies.  Such  errors  are  sadly  mischie- 
vous in  a  work  expressly  intended  to  convey  information  to  all  classes,  and 
no  subsequent  correction  can  entirely  eradicate  a  blunder  and  its  effects  when 
once  circulated  by  the  press 

It  will  probably  surprise  the  general  reader  to  learn  that  there  are  nearly 
seventy  species  of  beetles  in  this  country  which  are  the  parents  of  wireworms ; 
many  of  them,  however,  live  in  decaying  trees  or  under  the  bark,  and  the 
number  of  species  that  affects  our  crops  of  corn,  vegetables,  and  flowers,  is 
very  limited ;  of  these  we  shall  treat  as  far  as  we  have  been  able  to  obtain 
data  for  their  histories ;  but  their  economy  appears  to  be  so  similar,  that  it 
will  be  most  convenient  to  consider  them  in  the  first  instance  as  "the  wire- 
worms." 

Of  the  species  of  beetles  producing  these  larvae  (for  such  the  wireworms 
are),  there  are  not  more  than  eleven  I  believe  that  will  require  our  attention ; 
they  belong  to  the  order  Coleoptera,  they  form  the  family  Elaterid.E  and 
the  genus  Elater  of  Linnjeus,  which  has  since  been  divided  into  several 
others  by  modern  naturalists.  These  beetles  have  been  called  elaters  from  a 
peculiar  power  they  have  of  leaping  up  like  a  tumbler  when  placed  on  their 
backs,  and  for  this  reason  they  have  received  the  English  appellations  of 
"Spring-beetles''  and  "Skip-jacks,"  and  from  the  noise  which  the  apparatus 
makes  when  they  leap  they  are  also  called  "Snap"  or  " Click-beetles,"  and 
likewise  "Blacksmiths."  The  species  we  will  enumerate  and  describe  here- 
after, and  detail  at  present  their  economy:  after  pairing,  the  female  beetle 
lays  her  eggs;  the  eggs  produce  little  larvae  called  wireworms,  which  grow 
and  change  to  pupae  or  chrysalides,  and  from  these  again  emerge  the  beetles. 

Whether  the  eggs  (Plate  F,  fig.  1),  which  are  nearly  globose  or  slightly 
oval,  yellowish  white,  and  very  minute,  :|:  are  laid  in  the  earth  close  to  the 
root  of  a  plant,  or  between  the  enveloping  leaves  or  sheaths  near  the  base  of 
the  stalk,  I  am  unable  to  determine;  it  is  a  very  desirable  part  of  their  eco- 
nomy to  be  ascertained,  but  hitherto  I  have  endeavoured  in  vain  to  detect  a 
female  depositing  her  egg.s,  or  to  find  any,  except  by  dissection,  when  I  have 

•  Vol.vi.  p.  500. 

t  This  name  is  synonymous  with  £.  lineatm,  as  will  be  shown  a  few  pages  farther  on. 
t  Those  of  £.  pectinicornis  are  oval,  wliitish,  and  shining.     De  Geer's  Hist,  des  Ins.,  vol,  iv. 
p.  143. 

19 


354 


FARM   INSECTS. 


observed  them  close  to  the  base  of  the  oviduct;  the  little  worms  produced 
from  these  eggs  must  be  almost  invisible  to  the  naked  eye ;  they  grow  very 
slowly,  and  eventually  attain  the  length  of  f  inch,  rarely  1 1  lines.*  These 
are  the  true  wireworms  (Plate  F,  fig.  2,  and  No.  27;  fig.  7,  larva  of  ^.  spu- 
^^  27.  tator?  and  fig.  8,  the  larva  of  A. 

lineatus,  magnified  at  9),  so 
named  fi-om  their  semi-cylin- 
drical form,  smooth  surface,  and 
extreme  toughness.  In  this  state 
they  live  five  years,  as  proved 
b}^  Bierkander,t  casting  off  their 
skins  thrice,  probabh^,  like  other 
larvae,  as  they  increase  in  sta- 
ture. I  have  examined  many  of 
these  exuviae,  which  are  brown ; 
and  the  animals  perform  this 
extraordinary  moult  like  other  caterpillars,  by  splitting  the  horny  skin 
along  the  thorax,  and  drawing  themselves  out  at  the  aperture,  leaving  (like 
a  snake)  a  perfect  exuvia  of  every  part,  including  eyes,  horns,  feet,  and  it 
is  believed  also  of  the  internal  organs.  J  Immediately  after  this  operation, 
the  ^Aareworms  are  very  tender,  and  of  a  whitish  colour ;  but  as  soon  as  they 
recover  from  this  great  efibrt  of  nature,  they  move  about  with  the  greatest 
facility,  gliding  along  and  soon  burrowing  into  the  earth  when  dug  up  and 
laid  on  the  surface,  their  smooth  horny  coats  being  well  adapted  to  their 
subterranean  habits. 

The  wireworm  very  much  resembles  the  mealworm  ;§  it  is  of  a  pale 
ochreous  colour,  becoming  darker  when  dead,  with  a  few  hairs  scattered  over 
its  polished  shining  skin;  it  is  semi-cylindrical,  the  back  being  convex,  the 
belly  more  flat;  its  head  is  flattened  or  wedge-shaped,  and  there  are  twelve 
abdominal  segments ;  the  mouth  is  rather  small,  and  comprises  an  upper  lip 
(fig.  3)  with  a  horny  base,  the  margin  leathery  and  bilobed;  it  is  small,  and 
concealed  beneath  the  clypcus  (fig.  4),  which  is  rigid,  with  a  ciliated  lobe  on 
each  side,  and  three  minute  teeth  in  the  mid<ile ;  beneath  is  a  large  semi-ovate 
space  (fig.  5)  formed  by  the  union  of  the  base  of  the  maxillae  (6)  with  the 
mentum  or  chin  (c),  which  is  long  and  narrow;  the  under  lip  (d)  is  small 


*  There  are  twelve  lines  in  an  inch. 

t  Commun.  to  Board  of  Agri.,  vol.  iv.  p.  413;  and  Trans.  Acad.  Scien.  in  Sweden,  volume  for 
1779,  \>.  285. 

t  See  Mr.  R.  J.  Ashton's  paper  in  Transactions  of  the  Entomological  Society,  vol.  iii.  p.  157. 
^  Curtis's  British  Entomology,  fol.  and  Plate  331 . 
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and  some\\'bat  obtrigonate,  the  base  truncated,  the  margin  undulating,  and 
furnished  with  two  small  bi-artieulate  'palpi  or  feelers  (e),  sometimes  with  an 
indistinct  third  joint;  on  either  side  is  the  inaxilla,  having  a  minute  and 
densely  pubescent  lobe  on  the  inner  angle,  with  a  larger  bi-articulate  one 
behind  it"^  (/),  and  a  four-jointed  'palpus  or  feeler  on  the  outside,  the  ter- 
minal joint  the  smallest  (</) ;  above  these  are  the  mandibles  or  jaws  (fig.  6) 
which  meet  over  the  mouth,  one  being  placed  on  each  side;  they  are 
strong,  horny,  and  of  a  pitchy  colour,  being  more  or  less  pointed,  with  a 
tooth  below  the  apex,  and  frequently  a  smaller  one  at  the  middle,  f  and 
below  this  is  a  ciliated  space.  There  are  also  two  little  antenncv  or  horns 
(fig.  7),  placed  in  front  of  the  head  near  the  anterior  angles;  they  are 
tri- articulate,  and  similar  to  the  palpi  in  form,  the  basal  joint  being,  the 
largest,  the  terminal  one  short  and  slender  (h) ;  sometimes  there  is  a  tubercle 
projecting  from  one  of  the  angles  of  the  second  joint  (/),  but  whether  these 
are  accidental  differences  or  characteristic  of  different  species  is  not  at  all 
clear.  On  each  side  of  the  head  and  behind  the  antennae  is  a  minute  dot 
like  a  little  eye.  The  first  abdominal  segment  is  much  longer  than  the  two 
following  (fig.  2*  J),  the  eight  succeeding  have  a  minute  spiracle  on  each 
side  (fig.  2);  the  terminal  one  is  the  longest  and  conical  (fig.  9),  with  a 
brown  or  blackish  oval  aperture  or  spiracle  (?)  larger  than  the  others  on  each 
side  towards  the  base  (k) ;  beneath  this  segment  is  also  a  false  leg  or  prehen- 
sile foot  (/)  which  assists  in  walking,  and  is  probably  the  vent  for  the  evacua- 
tion of  the  digested  food ;  the  three  first  or  thoracic  segments  are  furnished 
with  six  short  legs,  a  pair  being  attached  to  each  near  the  hinder  margin ; 
they  are  nearly  alike  and  four-jointed  {m),  the  joints  being  rough,  with  short 
brown  spines,  the  apex  furnished  with  a  strong  claw,  slightly  curved,  and 
nut-brown  («). 

When  the  wireworm  has  arrived  at  maturity,  it  descends  a  considerable 
depth  into  the  earth,  forms  an  oval  cell  there  (fig.  10),  entirely  composed  of 
the  surrounding  particles  of  soil,  and  not  even  lined  with  silk,  as  in  the  turnip 
saw-fly; J  it  then  casts  its  skin  again,  and  becomes  a  pupa,  or  chrysalis, 
generally,  it  seems,  at  the  end  of  July  or  beginning  of  August;  it  is  long 
and  narrow  in  form,  like  the  perfect  insect,  but  it  is  of  a  yellowish  white 
(fig.  11 ;  and  No.  27,  fig.  11  ;  a,  the  natural  length);  there  are  two  minute 
spines  projecting  from  the  anterior  angles  of  the  thorax;  all  the  oral  organs 

*  These  are  the  analogues  or  parts  which  correspontl  with  the  two  hairy  lobes  in  the  beetles  (see 
fig.  24). 

f  These  jaw\s  are  sometimes  so  worn  at  an  advanced  age,  that  the  apex  is  rounded  and  the  smallt-r 
teeth  have  entirely  disappeared. 

t  See  Chapter  ii.  Pkte  B,  fig.  3. 
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are  visible,  the  horns  and  legs  are  folded  or  incumbent  upon  the  breast,  and 
the  wing-cases,  as  well  as  the  wings,  are  small,  and  the  least  developed  of 
any  part  (fig.  H'^);  the  scutel  and  abdominal  segments  are  distinct,  the 
apex  being  furnished  with  two  moveable  spines  and  two  lobes  terminated 
by  nipples  in  the  middle  beneath.  Of  course  at  this  period  the  animal  is 
at  rest,  being  deprived  of  the  power  of  locomotion,  and  is  consequently  no 
longer  injurious.  Several  were  found  in  this  state  on  the  26th  of  July,  1841, 
and  Bierkander  says,  that  in  the  month  of  July  his  wireworms  became  pupjB, 
from  which  the  elaters  emerged  in  their  perfect  state  about  the  10th  of  Au- 
gust; it  has  also  been  elsewhere  recorded,  that  they  remain  in  the  pupa  state 
two  or  three  weeks,  but  many  no  doubt  pass  the  winter  buried  and  protected 
from  casualties  and  the  rigour  of  that  inclement  season;  when,  however,  the 
appointed  time  comes,  they  burst  from  their  shrouds  and  the  earthy  tombs 
they  inhabit,  and  rising  through  the  soil,  arrive  at  the  surface  changed  to  per- 
fect beetles,  but  of  a  whitish  colour,  soft,  and  extremely  tender;  exposed  to 
the  air  and  light,  their  bodies  harden  and  their  colour  gradually  changes,  so 
that  in  a  few  hours  they  have  attained  the  horny  coat  which  covers  them, 
and  assumed  the  tints  which  the  Author  of  nature  has  assigned  to  the  species. 
The  jDarts  of  the  animal  which  were  lately  indistinctly  seen,  as  thi-ough 
a  veil,  are  now  distinctly  visible,  and  all  the  members  are  liberated  to  give 
action  to  its  body  and  animation  to  all  its  senses.  They  walk  and  run  like 
dogs,  with  their  heads  and  trunks  declining,  their  noses  close  to  the  ground ; 
when  they  leap,  their  legs  are  applied  closely  to  their  bodies,  and  by  the 
same  means  they  fall  down  when  the  plants  are  approached  upon  which  they 
are  resting.  These  elaters  (figs.  12  and  25)  have  small  heads  and  eyes,  the 
latter  minute,  hemispherical,  and  reticulated,  a  portion  being  frequently 
concealed  beneath  the  margin  of  the  thorax;  the  two  horns,  or  antennce, 
are  generally  slender  and  eleven-jointed  (fig.  IS),  and  received,  when  at  rest, 
into  two  grooves  beneath  the  thorax  (fig.  19,  o),  which  is  more  or  less  oval- 
quadrate,  the  hinder  angles  produced  and  forming  spines;  the  wing-cases  or 
elytra  are  long  and  narrow,  covering  a  pair  of  ample  ivings,  which  are 
closed  longitudinally  like  a  fan,  with  the  tips  folded  over  when  in  repose. 
They  have  also  six  legs  for  walking ;  the  anterior  pair  is  a  little  the  shortest, 
and  the  hinder  the  longest  (fig.  14);  the  thighs  are  stout;  the  tibiae  or 
shanks  simple;  the  tarsi  or  feet  are  as  long,  and  all  five-jointed,  the  basal 
joint  the  longest,  except  in  the  anterior  pair,  and  the  last  is  furnished  with 
two  curved  acute  claws.  In  this  state  its  habits  are  quite  altered ;  instead 
of  the  ravenous  and  destructive  wireworm,  it  is  now  become  an  active  beetle 
(figs.  12,  25,  and  26),  running  up  the  grass,  and  readily  flying  to  flowers,  to 
which  it  resorts  for  food ;  the  sexes  also  pair,  and  the  business  of  the  male 
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being  accomplislied  he  probably  dies,  but  the  female  is  longer  lived ;  the 
organs  of  generation  are  frequently  at  this  period  exserted,  when  they  may 
be  easil}'  examined  with  a  magnifying  glass;  those  of  the  male  (fig.  15)  are 
received  into  the  apical  segments  of  the  abdomen  in  repose  (p) ;  they  are 
ochreous  and  shining,  formed  of  two  valves,  rounded  at  the  apex,  with  two 
minute  hairs,  the  central  lobe  being  lanceolate  (q).  The  female  has  a  longish 
horny  ovipositor,  which  is  easily  protruded  from  the  extremity  (fig.  16);  it 
is  flat  and  linear,  the  apex  conical,  thickened,  and  forming  two  lobes,  each 
of  which  is  produced  and  hairy;  at  the  tips  are  two  minute  obovate  appen- 
dages, with  two  hairs  at  the  apex  (r).  In  Elater  ohscurus  the  flattened 
tube  is  terminated  by  two  horny  lobes  (fig.  17,  s),  pear-shaped  when  united, 
with  two  hairs  outside,  and  having  no  appendages,  they  are  capable  of  dis- 
tension to  allow  the  eggs  to  pass.  In  the  same  species  the  generative  organs 
are  not  so  long  as  usual  in  the  male  (fig.  18) ;  the  lateral  valves  are  pointed 
and  notched  outside,  and  the  central  lol)e  is  strap-shaped,  the  apex  conical, 
with  a  minute  notch  on  each  side  (t),  and  this  appeared  to  me  to  be  folded 
back  upon  the  base  in  a  quiescent  state. 

We  have  already  alluded  to  the  remarkable  power  these  beetles  have  of 
recovering  their  natural  position  when  they  fall  upon  their  backs ;  their  legs 
not  being  long  enough  for  that  purpose,  they  are  furnished  with  an  apparatus 
which  I  wnll  now  describe.  Fig.  19  is  the  under  side  of  the  thorax  {u), 
showing  the  cavities  in  which  the  first  pair  of  legs  is  inserted;  between  them 
arises  a  spine,  with  two  small  teeth  at  the  base  (y),  and  sometimes  one  above, 
towards  the  apex.  Fig.  20  is  the  under  side  of  the  post  pectus  or  breast, 
with  two  oval  cavities,  into  which  the  second  pair  of  legs  is  fitted  (iv);  and 
behind  are  the  trochanters  or  hips,  to  which  the  third  pair  of  legs  is  attached 
(x) :  at  the  anterior  margin  is  a  long  cavity  {y),  into  which  the  spine  {v)  is 
pressed,  and  the  animal,  when  on  its  back,  by  depressing  the  head  and  tail, 
raises  this  spine  with  such  force,  that  the  point  is  jerked  out  of  the  cavity 
that  holds  it ;  bringing  the  centre  of  the  back  suddenly  upon  the  plane,  a 
spring  is  created  which  raises  the  beetle  many  inches  from  the  ground,  and 
turning  over  in  the  air  it  alights  on  its  feet ;  the  height  of  the  leap  depending 
greatly  upon  the  hardness  and  smoothness  of  the  surface  of  the  plane,  and 
some  species  can  bound  mucli  higher  than  others. 

The  mouth  of  the  perfect  beetle  varies  considerably  from  that  of  the  larva 
or  wireworm;  the  upper  lip  or  lahrum  is  rather  large  (fig.  21),  and  nearly 
concealed  beneath  the  projecting  forehead;  it  is  transverse-oval,  the  anterior 
margin  is  pubescent,  with  a  membranous  edge,  and  it  is  ciliated  with  long 
hairs.  The  two  mandibles  or  jaws  (fig  22)  close  over  the  rest  of  the  mouth, 
which  is  sometimes  scarcely  discoverable  in  repose;    they  are  strong  and 


158  FAEM  INSECTS. 

horny,  clawed  at  the  apex,  with  a  strong  tooth  on  the  inside;  towards  the 
base  is  a  leathery  oval  lobe,  the  margin  of  which  is  densely  hairy.  The  chin 
or  inerduon  is  transverse  and  narrowed  in  front  (fig.  23),  from  whence  arises 
the  labium  or  under  lip  (z),  which  is  leathery,  somewhat  quadrate,  the 
anterior  margin  trigonate;  to  the  centre  of  this  is  attached  a  pair  of  small 
paljn  (a)  of  three  joints,  the  two  basal  ones  are  small  and  pear-shaped,  the 
third  is  larger  and  hatchet-shaped.  On  either  side  of  the  chin  is  attached 
a  maxilla  (fig.  2-t),  which  is  terminated  by  two  broadish  lobes  that  are 
densely  pubescent  at  their  extremities;  and  on  the  outer  edge  arises  a 
palpus  or  feeler  (b),  larger  than  the  labial  and  four-jointed ;  the  basal  joint 
is  small,  second  and  third  much  larger  and  stouter,  especially  at  the  apex, 
the  fourth  joint  the  largest,  and  more  or  less  hatchet-shaped;  they  are 
slightly  hairy. 

Amongst  these  elaters,  which  are  the  parents  of  the  wireworms,  just  as 
the  turnip  saw-fly  is  of  the  black  caterpillar,^  there  are  four  species  which 
are  most  common  in  corn  fields :  their  metamorphoses  have  been  traced  from 
the  worm  to  the  perfect  beetle,  and  these  we  will  first  describe.  Owing  to 
a  difference  in  their  structure,  they  are  not  included  in  the  same  genera  by 
modern  naturalists;  one  group  being  called  Agriotes  by  Eschscholtz,  the 
other,  Athous,  by  the  same  author  ;t  but  they  are  all  elaters  of  Linnseus. 
In  Agriotes  there  are  three  species,  unless  one  be  a  variety  only,  which  affect 
the  crops;  one  is  called — 

].  E.  sputator,  by  Linnaus,  and  is  the  smallest  of  them:  it  is  shining, 
piceous,  and  clothed  with  very  short  ochreous  pubescence :  head  and  thorax 
black,  thickly  and  distinctly  punctured;  the  latter  orbicular,  convex,  the 
hinder  angles  forming  short  stout  teeth,  sometimes  rufous;  down  the  centre 
is  a  channel:  scutel  subovate;  elytra  or  wing-cases  not  broader  than  the 
thorax,  but  more  than  twice  as  long,  elliptical,  convex,  slightly  rugose,  with 
nine  punctured  striae  on  each:  antennte  and  legs  rufous;  the  former  not 
longer  than  the  thorax,  slender,  the  joints  obconic,  basal  the  stoutest,  second 
a  little  longer  than  the  third,  which  is  the  smallest;  feet  with  five  distinct 
joints;  length  from  3  to  3|  lines,  and  breadth  from  1  to  1^  (No.  27,  fig.  5; 
6,  magnified).  Some  specimens  are  entirely  tawny,  excepting  the  black 
eyes  and  tips  of  the  mandibles;  whilst  others  have  the  head  and  thorax  only 
black,  the  hinder  margin  of  the  latter  and  the  spines  being  tawny,  as  well 
as  the  elytra.  From  the  gi-eat  difference  of  colour,  this  elater  was  named 
E.  variabilis,  by  Herbst;  and  Paykull,  thinking  it  was  the  same  as  the  next 
described  species,  gave  it  the   name  of  E.  obscurus.     E.  sputator  is  very 

*  See  Chap.  ii.  Plate  B,  figs.  2,  6,  and  7. 

t  Curtis's  Guide,  Gen.  309,  Nos.  30,  31,  and  32. 
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fibundant  everywhere  from  the  beginnkig  of  May  to  the  end  of  June,  in 
hedges,  on  grass,  under  oaks,  in  corn  fields,  kc  ;  it  occurs  also  in  profusion 
amongst  rejectamenta  left  by  floods. 

2.  E.  obscurus,  Linnseus  (Plate  F,  fig.  25;  and  No.  27,  fig.  3;  the  line  at 
4  showing  the  natural  length),  named  also  E.  variahUis,  by  Fabricius,  and 
E.  ohtusus,  by  De  Geei\ — It  is  rather  more  robust  than  the  former,  and  the 
sides  of  the  thorax  are  more  convex ;  it  is  piceous,  densely  clothed  with  short 
depressed  ochreous  hairs;  the  head  and  thorax  are  thickly  and  distinctly 
punctured;  the  latter  is  as  broad  as  it  is  long,  orbicular,  very  convex;  the 
posterior  angles  are  produced  into  strong  spines,  and  there  is  a  channel  down 
the  back;  scutel  oval;  elytra  not  broader  than  the  thorax,  and  nearly  three 
times  as  long,  elliptical  and  convex,  the  extremity  when  united  conical,  the 
apex  of  each  rather  acute,  reddish  brown,  and  punctured,  each  having  nine 
punctured  striae,  somewhat  in  pairs ;  autenn  e  a  little  clavate,  quite  as  long 
as  the  thorax;  basal  joint  stout,  second  and  third  of  equal  length,  shorter 
and  smaller  than  the  following,  the  terminal  one  ovate-conic  (fig.  13),  reddish 
brown,  as  well  as  the  legs;  the  feet,  or  tarsi,  distinctly  five-jointed;  length, 
4^  lines  to  4^;  breadth,  1^  to  1|.  The  pubescence  is  so  thick  on  perfect 
specimens  as  to  give  them  a  dull  brown  tint  all  over;  whilst  others,  which 
are  old  and  rubbed,  appear  blackish.  From  April  to  midsummer  this  beetle 
is  abundant  in  fields,  pasture  lands,  woods,  and  gardens.  It  was  this  species 
which  Mr.  Paul,  of  Starston,  in  Norfolk,  bred  from  the  wireworms,"^ 

3.  E.  lineatus,  Linngeus  (Plate  F,  fig.  26;  and  No.  27,  fig.  2;  1,  the 
natural  dimensions);  E.  strlatus,  Panzer;  segetls,  Bierk.,  Gyll. — This  insect 
is  supposed  to  be  a  variety  only  of  the  foregoing  E.  ohscitriis,  with  the 
elytra  or  wing-cases  striped,  the  spaces  between  the  striae  being  alternately 
dark  and  light,  forming  four  brown  and  five  testaceous  lines.  It  is  an 
exceedingly  common  species  in  various  situations,  and  is  the  most  frequently 
bred  from  the  larvae  by  those  who  have  taken  the  pains  to  rear  them :  in 
April  I  have  found  great  numbers  under  stones  by  the  sea-shore;  in  May 
they  wei-e  congregated  upon  a  yellow  ranunculus,  or  buttercup,  in  an  ozier- 
holt  in  Norfolk.  They  abound  also  on  grass,  in  hedges,  corn-fields,  &c.  I 
have  received  specimens  as  late  as  July,  with  the  pupae  and  exuviae,  from 
Surrey.  Bouch^  says  that  the  larvae  live  sometimes  in  great  multitudes  in 
dung  and  vegetable  earth ;  f  and  it  is  very  extraordinary,  but  two  specimens 
in  my  collection  were  found  on  the  25th  of  May  in  the  stem  of  a  dock,  and 
ai)parently  feeding  upon  it. 

*  Kirby  and  Sjience's  Introduction  to  Entomology,  6th  edit.  vol.  i.  p.  147,  and  7th  edit.  p.  99. 
+  Naturgcschichte  der  Inseckten,  p.  ]S7;  but  from  Boacht^'s  figure  of  tho  tail,  I  suspect  it  is  uot 
the  larva  oi  E.  lineatus,  but  of  another  species  of  Elater. 
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In  tbe  other  genus  AthOus,'*  which  is  principally  distinguished  from 
Agriotes  by  the  structure  of  tlie  feet,  there  is  only  one  species  supposed  to 
affect  the  crops,  which  has  received,  however,  a  variety  of  names  in  allusion 
to  the  rufous  or  rust  colour  of  the  belly  and  tail,  being  called — 

4.  E.  ruficaudls,  by  Gyll  (fig.  12);  E.  sputator,  by  Olivier;  E.  hcemor- 
O'hoidalis,  by  Fabricius;  and  E.  analis,  by  Herbst. — It  is  long,  narrow, 
piceous,  and  shining,  clothed  with  ochreous  and  longish  hairs;  the  antennne 
are  dusky,  and  similar  in  their  relative  proportions  to  E.  ohscurus,  but  they 
are  a  little  longer  and  compressed ;  the  basal  joint  is  stout,  second  and  third 
slender,  the  remainder  obtrigonate,  the  apical  one  is  narrower,  the  tip  conical; 
the  head  and  thorax  are  black,  thickly  and  minutely  punctured ;  the  former 
is  semi-orbicular;  the  clypeus  truncated  and  reflexed;  the  latter  is  much 
longer  than  broad,  a  little  narrowed  towards  the  anterior  angles,  the  pos- 
terior spines  are  short  and  trigonate,  and  the  margin  beneath  projects  con- 
siderably in  a  semicircle  to  receive  the  head;  scutel  black;  elytra  reddish 
brown,  twice  as  long  as  the  head  and  thorax,  being  rather  broader  than  the 
latter,  but  linear,  the  apex  ovate,  and  the  tip  of  each  rounded ;  they  are  min- 
utely punctui'ed,  with  nine  strioe  on  each;  the  abdomen  is  ferruginous;  legs 
short,  ferruginous;  feet  appearing  four-jointed  until  magnified ;  very  pubescent 
beneath,  the  basal  joint  the  longest,  second  and  third  decreasing  in  length, 
slender  at  the  base,  and  somewhat  trumpet- shaped,  the  apex  being  furnished 
with  a  membranous  margin;  the  fourth  is  minute;  the  fifth  long,  slender, 
and  terminated  by  two  simple  claws  (fig.  27,  d) ;  length,  6  lines;  breadth, 
li  line.  Abundant  fi'om  April  to  the  end  of  June  in  corn  fields,  on  nettles, 
on  commons,  in  pastures,  &c.  In  the  beginning  of  June,  1842,  I  observed  this 
beetle  flying  about  hedges  and  banks  in  Dorsetshire,  and  I  had  previously 
found  it  in  May,  by  brushing  the  oak  leaves  and  underwood  in  the  extensive 
woods  in  the  neighbourhood  of  Wilton,  near  Salisbury. 

There  is  probably  scarcely  any  land  where  the  wireworms  might  not  be 
found,  and  but  few  crops  that  they  will  not  attack ;  but  some  situations  are 
more  favourable  to  their  increase  than  others,  and  there  are  particular  vege- 
tables to  which  they  undoubtedly  give  a  preference.  This  may,  however,  in 
some  measure,  arise  from  the  larvne  of  the  different  species  not  having  exactly 
the  same  tastes,  and  we  have  already  shown  that  wireworms,  the  ofispring 
of  three,  if  not  four,  distinct  species  of  elaters,  attack  the  crops ;  yet  some 
of  them  are  so  similar,  except  in  size,  that  at  present  no  tangible  characters 
have  been  discovered  to  distinguish  one  from  another;  moreover,  all  root 
vi'orms  are  called  wireworms  by  the  farmer;  but  in  this  matter  we  hope  to 

*  Curtis's  Guide,  Gen.  309,  No.  .50. 
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set  hiin  right,  by  giving  descriptions  and  figures  of  the  false  wireworms  be- 
fore we  close  the  subject.  At  present  they  are  accused  of  attacking  wlieat, 
rye,  barley,  oats,  grass,  turnips,  rape,  cabbages,  potatoes,  niangel-wui'zel, 
carrots,  onions,  lettuces,  hops,  irises,  carnations,  pinks,  dahlias,  lobelias,  and 
a  variety  of  garden  flowers ;  but  in  many  instances  tiie  insects  sent  to  me  as 
the  offenders  were  not  the  oifspring  of  the  elaters,  and  consequently  were 
not  true  wireworms,  but  the  larvae  of  crane-flies  and  other  dipterous  or  two- 
winged  flies,  also  the  juli,  or  millipedes,  centipedes,  &c. 

If  it  be  correct,  and  there  seems  to  be  no  reason  to  doubt  the  statement,* 
that  a  wireworm  is  feeding  five  years  in  the  earth,  it  is  evident,  from  the 
variety  of  sizes  one  discovers  of  them  at  the  same  period,  and  about  the 
same  turnip-root,  for  instance,  that  there  must  be  a  great  difference  in  their 
ages,  and  possibly  two  kinds;  and  as  they  will  not  voluntarily  leave  the 
field  in  which  they  were  hatched  until  they  have  arrived  at  their  perfect 
sta^e  and  become  elaters,  it  is  impossible  by  any  change  of  crops  to  remedy 
the  evil,  unless,  indeed,  one  could  discover  some  vegetable  which  they  abso- 
lutel}''  disliked;  or  by  ploughing,  harrowing,  and  keeping  the  soil  perfectly 
free  from  weeds  or  plants  of  every  kind,  especially  the  grasses,  they  might 
be  starved  out.  Whether  they  can  fast  for  a  long  period  is  very  doubtful 
I  think,  although  Bierkander  favours  such  an  opinion,  for  it  is  principally  in 
their  perfect  state  that  insects  can  live  without  food  for  an  extraordinary 
space  of  time.  Some  importance,  however,  must  be  attached  to  the  generally 
received  opinion,  that  it  is  in  all  probability  whilst  the  surface  of  the  field  is 
undisturbed  that  the  eggs  are  deposited,  consequently,  the  crops  that  follow 
fallows,  or  pasture  land,  when  broken  up,  are  most  likely  to  flill  a  sacrifice, 
and  that  for  several  succeeding  years;  and  it  is  the  same  with  a  clover  layer; 
whereas,  during  turnips,  potatoes,  and  similar  crops,  no  eggs,  or  very  few, 
are  laid  in  the  field ;  but  many  of  those  which  had  been  deposited  from  one 
to  four  years  previously  in  the  grass  or  layer  are  consecutively  hatching, 
and  the  larvte  are  gradually  increasing  in  size  and  appetite,  and  consequently 
become  daily  more  mischievous.  If  a  corn  crop  follow  turnips  in  a  field 
infested  by  the  wireworms,  it  is  astonishing  if  it  escape  being  swept  ofl' 
entirely,  for  Bierkander  says,  •'  In  the  spring  and  autumn  they  have  good 
appetites,  and  I  have  often  observed  that  a  single  worm  has  bitten  from 
eight,  twelve,  to  twenty  stalks  in  one  place;  and  if  one  destroys  so  much, 
what  may  not  thousands  do?"  For  the  same  reason,  it  is  almost  useless  to 
resow  when  a  crop  has  been  destro3'ed  by  the  wireworms,  unless  the  soil  be 
fii*st  freed  from  them  by  repeated  ploughings,  when  rooks,  starlings,  poultry, 

♦  Bierkander  kept  them  living  on  roots  of  corn  five  years,  and  those  which  I  have  h;id  feedint^ 
for  tea  or  twelve  months  scarcely  increased  in  size  during  the  time. 
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game,  and  frosts  may  diminish  their  numbers;  and  the  farmer  must  remem- 
ber that  the  wire  worms  cannot  increase  in  number  unless  fresh  eggs  be  laid 
by  the  elaters,  and  of  this  there  can  be  no  danger  from  the  end  of  Septen^ber 
to  the  end  of  March. 

We  will  now  take  a  review  of  the  crops,  &c.,  which  suffer  from  their 
attacks,  as  well  as  of  the  soils  most  affected  by  them ;  but  it  may,  I  think,  be 
received  as  an  axiom,  that  wherever  grass  will  grow,  the  wireworms  may  be 
found,  for  the  roots  of  the  various  species  afford  sufficient  nourishment  for 
their  sujiport,  and  consequently  pastures  and  meadow  lands  are,  I  expect, 
never  free  from  them;  and  thus  it  follows  that  newly  broken-up  lands  so 
constantly  swarm  with  this  pest.  I  believe  they  ai'e  most  to  be  dreaded 
in  dry  seasons,  yet  they  cannot  be  kept  alive  without  moisture  I  am  con- 
vinced by  experience ;  and  this  is  the  reason  that  the  worms  are  often  found 
under  stones  in  gravelly  situations,  exposed  downs,  dry  heaths,  &c. 

Oats  being  sown  upon  land  recently  broken  up  are  generally  the  crop 
which  suffers  the  most  severely.  Dickson  says:"^  "When  this  sort  of  grain 
is  cultivated  on  such  lays  as  are  newly  broken  up,  there  may  frequently  be 
danger,  especiall}^  where  the  land  has  been  long  in  the  state  of  grass,  both 
from  the  destructive  attacks  of  insects,  and  the  soil  becoming  too  light,  open, 
and  porous,  from  tiie  decay  of  the  grassy  materials  for  the  support  of  the 
plant."  Such  are  their  ravages,  that  sometimes  it  compels  the  discouraged 
farmer  to  lay  down  valuable  land  as  pasture  to  a  very  great  disadvantage ; 
and  in  1842,  in  many  parts  of  England,  the  oat  crops  suffered  so  severely 
from  the  ravages  of  the  wireworms,  that  it  became  necessary  to  plougli  them 
up  and  sow  a  second  time. 

When  the  season  is  dr}^  and  cold  in  the  early  spring  months,  the  barley 
crops  are  frequently  greatly  injured  by  the  attacks  of  the  wireworms,  which 
is  indicated  by  the  young  plants  changing  from  a  healthy  green  to  a  sickly 
yellow;  this  was  the  case  several  years  since  in  Surrey  during  the  month  of 
May,  when  they  M-ere  eating  the  young  barley  plants  just  below  the  surface 
of  the  ground.  I  may  also  here  mention  that  early  in  May,  184-2,  the  wire- 
worms  were  injuring  both  barley  and  oats  at  Durnford,  near  Salisbury;  the 
specimens  forwarded  to  me  by  Mr.  Hinxman  varied  greatly  in  size,  as  well 
as  others  which  I  not  unfrequently  found  under  stones  on  the  downs  in  that 
neighbourhood,  together  with  specimens  of  the  "  Small  Brown,"  Elatc/v 
obscurus  (fig.  25). 

The  wheat  is  also  greatly  injured  by  their  attacks,  which  are  said  to  be 
continued  during  the  entire  winter;  but  this,  1  think,  is  doubtful;  for  during 

•   Practical  Ar/ricuUure,  vol.  i.  p.  582. 
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severe  frosts,  they  descend  into  the  soil,  like  the  larva  of  the  cockchafer, 
retiring  deeper  and  deeper  as  the  cold  increases.  Early  in  the  year,  depend- 
ing greatly  upon  the  temperature,  they  make  ample  amends  for  their  fast,  if 
such  be  the  case,  by  diminishing  if  not  destroying  this  important  crop.  Mr. 
Hindman  informed  me  that  he  found,  in  the  spring  of  IStO,  wireworms  of 
three  sizes  in  a  field  of  wheat,  in  the  county  Down,  near  Belfast,  which  was 
eventually  consumed  by  them,  and  was  obliged  to  be  ploughed  up.  Some 
young  wheat  plants  (fig.  28)  were  transmitted  to  me  in  April,  IStl,  by  a 
friend  in  Surre}',  and  the  following  account  accompanied  them:  -  "The  dying 
oflf  of  the  lower  leaves  indicates  that  the  wireworm  is  at  work,  and  when 
he  has  gnawed  through,  the  plant  tails.  The  wireworm  not  having  eaten 
through,  in  some  instances,  we  re-planted  the  wheat-root,  and  have  ascer- 
tained by  a  second  digging  up  that  it  was  shooting  again  below,  and  it 
is  now  growing  after  a  second  planting."  In  these  plants  the  wireworm 
had  buried  its  head  in  the  stem  nearly  1  inch  below  the  surface,  and  about 
g  inch  above  the  roots;  in  other  instances  they  were  detected  in  the  same 
position,  but  very  near  to  the  base  of  the  stalk  (fig.  29),  and  quite  1  inch 
beneath  the  surface  of  the  earth,  which  is  shown  by  the  dotted  horizontal 
line  at  fig.  28.  On  examination  I  found  the  tender  stalk  eaten  through, 
or  nearly  so,  for  I  drew  it  out  of  the  sheath  without  employing  any  force, 
and  this  part  was  decayed  and  of  a  clay-colour  for  the  space  of  i  inch. 
In  the  same  neighbourhood  the  wireworms  were  found  of  various  sizes  in 
a  wheat  stubble,  where  under-draining  was  going  on  in  October  of  the 
same  year. 

Having  made  every  effort  to  obtain-  the  eggs  of  the  elaters,  in  order  to  the 
ascertaining  where  they  were  deposited,  I  procured  as  many  as  I  could  of  the 
beetles  alive.  Towards  the  end  of  May  I  put  a  considerable  number  of  E. 
lineaius  (fig.  26)  into  a  garden-pot,  in  which  some  young  wheat  was  thriv- 
ing, and  tied  some  gauze  over  to  prevent  their  escape ;  this  precaution  did 
not,  however,  appear  to  be  necessary,  for  they  remained  a  very  short  time 
upon  the  surface  of  the  mould  before  they  buried  themselves.  From  the 
beetles  thus  seeking  the  roots  of  the  wheat  I  was  led  to  believe  that  they 
there  deposited  their  eggs;  consequently,  on  the  14th  of  June,  I  emptied  the 
garden-pot,  and  found  two  elaters  dead  at  the  roots  of  the  wheat,  but  I  could 
not  detect  either  eggs  or  recently-hatched  wireworms.  On  the  1 7th  of  May, 
two  specimens  of  E.  rujlcaudis  (fig.  12)  were  found  upon  the  wheat-leaves, 
also,  i/.  sputator  (Plate  G,  fig.  34),  and  E.  marginatus  (fig.  36);  on  the  31st, 
one  of  ^.  murinus  (fig.  32),  four  of  E.  fulvipes  (fig.  33),*  one  o{E.lineatus 

*  These  four  insects  will  be  figured  in  the  next  plate,  which  will  appear  in  the  succeeding  chapter. 
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(fig.  26},  and  one  of  E.  simtatov,  as  well  as  others  in  the  hedge  surrounding 
the  field ;  and  it  is  probable  that  if  any  one  had  searched  the  clover  fields, 
the  oats,  or  the  barley  and  clover  fields,  the  elaters  would  have  been  found 
in  great  numbers;  for,  as  we  have  stated,  wheat  after  clover-laj's  is  more 
devoured  l)y  the  wireworms  than  after  anything  else,  and  they  had  worked 
both  the  barley  and  oats  when  young  in  that  locality.  June  2d,  received 
about  twenty  specimens  of  E.  lineatus,  found  in  the  evening  in  a  wheat 
field  in  the  same  neighbourhood;  but  on  June  16th  the  elaters  were  no 
longer  abundant  there:  they  had  paired;  after  which  the  males,  I  expect 
died;  and  the  females,  I  imagine,  had  entered  the  earth  to  lay  their  eggs: 
and  I  hope  that  some  one  more  fortunate  than  mj^self  will  soon  prove 
whether  such  is  their  economy. 

At  the  same  time  I  placed  in  another  garden-pot,  having  wheat  and  a 
potato  growing  in  it,  some  of  the  larvse,  or  wireworms.  On  examining  the 
plants  on  the  14th  of  June,  I  found  the  base  of  the  stalks  perforated,  the 
worms  had  descended  2  or  3  inches  deep,  where  they  had  formed  cells  (fig.  10). 
as  if  they  were  inclined  to  change  to  pupse,  and  the  earth  was  full  of  their 
burrows.  Having  kept  the  pot  in  a  saucer  of  water,  they  thrived  well,  but 
others  not  kept  moist  invariably  died ;  if  they  had  not  been  unseasonably 
disturbed  I  have  no  doubt  they  would  have  undergone  their  regular  meta- 
morphoses ;  for,  on  the  26th  of  July,  some  kept  by  a  friend  in  a  pot  had  cast 
their  dark  skins,  and  were  become  white  pupjB,  like  fig.  11.  Having  had 
opportunities  of  exandning  a  very  large  number  of  wireworms,  I  am  able  to 
state  that  some  are  nearly  destitute  of  hairs,  especially  the  smaller  ones, 
which  appear  to  me  to  be  the  most  numerous.  My  opinion  is,  that  the 
smaller  ones  are  very  often  the  larvse  of  E.  lineatus  and  E.  ohscurus,  and  the 
larger  ones  of  E.  riificaudls,  and  some  may  belong  to  the  smaller  species  of 
elaters,  which  will  be  hereafter  figured  and  described. 

Potatoes  suffer  greatl}^  in  some  counties  from  the  wireworm,  whilst  in 
others,  where  that  animal  equally  abounds  amongst  the  turnips,  the  potato 
crops  escape.  This  is  a  very  remarkable  fact,  and  resembles  the  curious  ano- 
malies in  the  black  caterpillar,  which  in  some  districts  would  not  touch  the 
Swedish  turnips,  and  in  others  would  feed  upon  nothing  else;^  consequently 
we  see  it  asserted  by  one  writer,  that  the  wireworms  will  not  eat  the 
])otato,t  whilst  others  as  confidently  affirm  that  in  many  localities  the  annual 
produce  has  been  reduced  to  less  than  one-third.  J  Owing  to  these  counter- 
statements,  when  I  was  at  Glanville's-Wootton,  near  Sherborne,  in  Dorset- 

*  Chapter  ii.  p.  50.  t  Transactions  of  the  YorJcshire  Agricultural  Society,  p.  65. 

t  Reinarks  on  wireworms  which  seriously  damaged  the  potato  crops,  &c.,  in  Transactions  0/  the 
Entomological  Society,  vol.  iii.  p.  154. 
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sliire,  in  October,  1840,  whilst  the  potato- digging  was  proceeding,  I  made 
strict  inquiries  concerning  the  wireworms,  and  in  a  piece  of  common  land, 
which  liad  been  broken  up  previous  to  forming  a  plantation,  I  found  great 
([uantities  about  the  potatoes,  and  they  infested  all  the  potato  fields  which 
had  been  lately  common  land,  and  newly-inclosed  and  broken  up,  notwith- 
standing the  whole  had  been  pared  and  the  turf  previously  burned.^  Sou)e 
of  the  worms  had  eaten  into  the  hearts  of  the  potatoes;  and  at  Shaftesbury  I 
learned  that  the  potato-crops  had  suffered  considerably  from  this  little  animal. 
Mr.  Hope  also  sa3^s:t — "On  observing  several  potato  plants  ju^t  above  the 
ground  in  a  drooping  sickly  state  (without  an  aphis  on  them),  I  was  induced 
to  dig  them  up.  In  many  instances  I  found  the  wireworm  at  work,  and 
adhering  to  the  slices  which  had  been  planted ;  others  apparently  had  been 
partially  eaten,  were  abandoned,  and  in  a  forward  state  of  corruption.  Where 
the  plants  did  not  come  up,  which  was  the  frequent  occun-ence  in  1838,  I  am 
inclined  to  think  the  slices  were  entirely  eaten,  as  not  a  vestige  of  them 
could  be  found."  Mr.  Hope  attributes  the  disease,  which  is  denominated  the 
Giirl,  to  the  wireworms;  but  that  I  think  is  very  doubtful.  He  adds,  that 
they  first  attack  the  potato  when  the  slices  are  first  committed  to  the  earth ; 
and  secondly,  when  the  haulm  is  considerably  grown.  Mr.  T.  A.  Knight's 
])lan  of  planting  ivliole  potatoes  instead  of  slices  would  at  once  remedy  the 
evil. 

We  learn  also  from  Mr.  Hope's  remarks,  that  the  hoiJs  in  Kent,  W'orcester- 
shire,  and  Herefordshire,  have  been  repeatedly  injured  by  the  wireworm. 

Cabbages  are  frequently  destroyed  by  the  wireworm.  A  gardener  in 
Wiltshire  says,  that  in  1829  it  was  with  the  greatest  difficulty  he  could  bring 
any  of  the  brassica  tribes  to  perfection;!,  and  this  may  be  readily  imagined, 
for  I  have  found  great  numbers  of  the  wireworms  in  the  clubbed  roots  of 
cabbages,  especially  in  the  autumn. 

It  is,  however,  the  turnip,  amongst  the  green  crops,  which  suff*ers  the  most 
severely,  I  apprehend,  from  the  wireworms;  and  it  is  very  remarkable  that 
this  invaluable  vegetable  should  have  the  greatest  numl>er  of  formidable 
insect  enemies  to  encounter,  as  we  have  already  shown  in  the  five  preceding 
chapters.  I  believe  there  is  no  period  of  the  year,  if  the  winter  be  not  verj'- 
frosty,  when  they  may  not  be  found  at  their  roots.  It  is,  however,  to  the 
young  plants  that  the}^  do  the  most  serious  injury.  On  visiting  the  turnip 
fields  at  Rougham,  in  Suffolk,  with  IMr.  E.  Bennet,  we  found  the  plants 

*  Tlie  numbers  of  wii-eworms  which  infested  the  land  after  this  operation,  in  all  probability  came 
from  surrounding  spots  and  boundary  lines,  which  were  still  covered  with  turf,  and  had  not  been  sub- 
jected to  this  process. 

t  See  Transac.  Entom.  Scciety,  vol.  iii.  p.  ]54,  X  Gardener's  Magazine,  vol.  v.  p.  610. 
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looking  sickly  and  the  outer  leaves  yellow ;  on  drawing  them  up  a  wireworm 
was  invariably  detected  round  the  root  of  each,  which  had  been  gnawed  by 
it  (fig.  30) ;  Mr.  Bennet  also  observed  them  engaged  in  the  same  way  in  the 
beginning  of  Augast,  1840.  The  worms  varied  in  size  from  1|  line  (being  the 
smallest  I  ever  saw)  to  4  lines,  and  latterly  to  |  inch,  and  in  some  instances 
two  or  three  were  attacking  the  same  root.  On  the  9th  of  November  in  that 
year  I  found  a  wireworm,  as  large  as  the  one  represented  at  fig.  2,  at  the  root 
of  a  turnip,  in  a  garden,  and  others  of  the  same  size  have  frequently  occurred 
since.  In  September  of  the  same  year  the  wireworms  were  very  abundant 
in  Surrey,  from  six  to  eleven  being  found  at  a  single  turnip-root;  the  fact  is, 
that  as  the  plants  are  destroyed  and  deserted  by  them,  they  march  off  to  the 
nearest,  and  thus  meeting  at  one  spot  they  daily  become  more  formidable  to 
the  remaining  crop.  They  ate  off  the  root  from  ^  to  1  inch  below  the  base 
of  the  leaves,  and  it  was  often  gnawed  higher  up  (fig.  30,  e).  With  these 
wireworms  was  a  snail  (Helix),  then  alive,  but  being  left  together  in  a  box, 
the  former  attacked  and  ate  up  a  portion  of  the  latter,  and  six  of  them  were 
found  within  the  shell  at  one  time :  from  this  it  seems  that  they  are  some- 
times carnivorous.  In  the  western  counties  the  wireworms  a]ipear  to  have 
been  still  more  formidable,  for  Mr.  Hope  says:* — "In  the  counties  of  Salop, 
Worcester,  and  Hereford,  the  failure  of  the  crops  of  1838  was  very  consider- 
able, the  real  cause  of  it  being  little  suspected  or  understood:  I  feel  no  hesi- 
tation in  ascribing  it  almost  entirely  to  the  wonderful  increase  of  wireworm.s. 
In  some  instances  I  have,  during  the  years  1836  and  1838,  taken  twenty  and 
even  thirty  wireworms  feeding  upon  a  single  turnip-root." 

Mr.  Le  Keux  has  not  neglected  to  attend  to  the  economy  of  the  wireworm, 
in  his  investigations  of  the  insects  affecting  the  turnips;!  and  from  his  obser- 
vation it  appears  that  the  foliage  as  well  as  the  root  is  equally  acceptable  to 
them.  He  says,  "  The  wireworm  begins  on  the  edge  of  the  leaf,  and  eats  it 
away  like  a  caterpillar,  and  often  cuts  the  leaf  off  at  the  top  of  the  stalk;  and 
it  may  sometimes  be  found  on  the  ground  half  devoured.  One  wireworm 
will  consume  about  as  much  as  five  or  six  beetles  or  flies  (Altlca  nemorum) 
could  do  in  the  same  time."  The  following  remarks,  by  the  same  accurate 
observer,  throw  so  much  new  light  upon  the  economy  of  this  destructive 
animal,  that  I  need  not  make  any  apology  for  laying  them  before  the 
reader ::|: — "The  wireworm,"  he  states,  "seldom  feeds  above  ground  in  the 
day-time,  unless  it  be  cloudy  and  dark;  at  such  times  I  have  observed  them 
devouring  the  young  turnip  plants  before  the  rough  leaf  has  been  formed ; 
but  their  most  destructive  operations  are  carried  on  beneath  the  surface  of 

•  Trans.  Entom.  Soc,  vol.  iii.  p.  155.  t  IbiJ.  vol.  ii.  p.  32.  t  Ibid.  vol.  ii.  p.  30. 
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the  earth,  wliere  tlie^^  attack  the  root;  in  the  very  early  state  of  the  pUmt, 
after  eating  this  through,  the  upper  part  of  the  plant  is  gradually  drawn 
down  into  the  earth  and  devoured,  so  that  the  plants  disappear  without  any 
perceptible  cause,  and  without  any  trace  of  them  being  left.  In  the  more 
advanced  state  of  the  plant  their  devastation  appears  to  be  confined  to  eating 
through  the  root;  and  having  thus  killed  one  plant,  they  proceed  to  another. 
If  a  turnip  plant  appears  drooping  (as  if  from  the  want  of  water),  whilst 
those  in  its  neighbourhood  are  fresh  and  erect,  a  wireworm  (sometimes  half- 
.a-dozen)  will  be  sure  to  be  found  at  the  root,  if  the  earth  around  it  be  care- 
fully removed." 

If  noxious  insects  be  dreaded  by  the  farmer,  the  gardener  has  no  less  cause 
to  apprehend  their  mischievous  assaults;  and  from  the  great  variety  of  these 
animals  to  which  his  culinary  vegetables,  as  well  as  the  fruits  of  the  orchard, 
fall  a  sacrifice,  they  become,  in  truth,  domestic  plagues,  which  are  brought  to 
his  own  door.  Amongst  them  are  the  wireworms,  especially  those  produced 
by  the  beetles  called  Elater  ohscurus  (fig.  25),  and  E.  sputator — this  last  is 
abundant  everywhere ;  and  in  the  spring  and  summer  the  gardener  often  has 
the  misfortune  to  see  his  newlj^-planted  lettuces  suddenly  commence  wither- 
ing and  dying:  on  pulling  or  digging  up  such  plants,  a  wireworm  is  found 
at  the  roots,  considerably  like  a  mealworm,  but  more  flattened,  of  a  pale 
yellow,  from  6  to  7  lines  long,  and  about  the  size  of  a  pigeon's  quill. 

We  learn  fiom  Kollar*  that  the  larva  of  E.  sjmtator,  Fab.,t  undergoes  its 
transformations  in  the  ground,  and  remains  only  fourteen  days  in  the  pupa 
state,  when  the  beetle  is  produced.  This  dangerous  enemy  has  been  known 
to  destroy  one-fourth  part  of  the  crop  by  gradually  eating  the  roots  up  to  the 
crown  of  the  plant  where  the  leaves  arise.  Not  only  ought  the  earth  to  bo 
immediately  removed  from  the  roots  of  the  affected  plants,  the  worms  taken 
away,  and  the  earth  returned  to  its  place,  but,  if  necessary,  the  lettuces  had 
better  be  dug  uj),  and  the  worms  which  are  concealed  in  the  roots  or  in  the 
surrounding  mould  can  be  destroyed :  thus  the  rest  of  the  crop  may  be  saved ; 
otherwise  the  worms  will  travel  from  dying  to  living  plants  until  all  the 
lettuces  have  fallen  a  prej^  to  this  annoying  enemy.  The  beetle  is  particu- 
larly attached  to  the  flowers  of  the  Uinbellatcr,  and  to  nettles;  it  is,  there- 
fore, most  important  for  the  gardener  not  to  neglect  destroying  the  fool's- 
parsley,  hemlock,  and  all  similar  wild  flowers,  which  harbour  them  and  cou- 
.stantly  spring  up  on  the  banks  and  hedges  round  his  grounds. 

As  it  is  in  the  field  so  it  is  in  the  garden;  "the  wireworm  is  particu- 

*■  N'atiirg.  dcr  schaed.  Insect.,  p.  149. 

t  It  is  impossible  to  say  if  he  intends  the  Linnffian  species ;  1  think  not,  and  am  rather  disposed 
to  consider  it  the  E.  rnficaudia,  but  it  is  very  doubtful. 
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larly  destructive  for  a  few  years  in  gardens  recently  converted  from  pastm-e 
ground.  In  the  Botanic  Garden  at  Hull  thus  circumstanced  a  great  propor- 
tion of  the  annuals  sown  in  1813  were  destroyed  by  it."*  At  Bordeau 
House,  Hants,  Captain  Chawner's  flower  borders  have  been  frequently  in- 
fested by  the  wire  worms,  which  ate  into  the  base  of  the  stems  of  the  pansies 
and  carnations,  ascending  them  sometimes  2  inches  above  the  ground.  They 
revel  also  on  the  roots  of  the  dahlias  and  lobelias.  On  the  5tli  of  May  I 
received  two  wireworms  of  different  sizes  from  a  flower  garden  in  Surrey, 
and  precisely  the  same  as  those  from  Hampshire;  towards  the  end  of  the 
month  four  examples  of  the  E.  rvjicaudis  (fig.  12),  and  one  of  E.  fulvijjes 
(fig.  33,  Plate  G)  were  found  on  the  side  of  the  house  there,  most  likely  bred 
from  the  borders.  About  the  same  time  three  very  small  wireworms  were 
found  in  the  flower  garden,  and  in  the  beginning  of  August  I  received  a  pupa, 
I  believe,  of^".  rujicaudis,  with  the  exuviae  of  others  and  their  earthen  cases, 
from  the  same  localit}^  Mr.  Smith,  in  the  Florist's  Magazine,  says — "The 
wireworms  invariably  attack  the  pink  and  the  carnation  at  the  bottom  of 
the  stem  near  the  root,  and  make  holes  through  it  in  every  direction,  while 
the  only  indication  of  their  presence  is  the  entire  destruction  of  the  plant. 
The  larva  is  in  general  found  in  the  loam,  therefore  great  care  should  be 
taken,  in  sweetening  that  soil,  not  to  allow  one  to  escape  when  it  is  turned 
over;  and  their  colour  being  a  light  brown,  makes  the  finding  of  them  more 
diflicult." 

Wishing  to  render  the  history  of  the  wireworms  as  complete  as  my  ma- 
terials will  allow,  and  being  greatly  attached  to  the  garden,  which  may  be 
considered  a  farm  in  miniature,  I  have  made  this  slight  digression,  and  will 
now  return  to  our  legitimate  object.  Having,  in  184'2,  obtained  some  facts 
from  practical  men  highly  esteemed  in  the  county  of  Suffolk  for  their  agri- 
cultural knowledge,  I  shall  now  give  the  results  of  their  experience. 

Mr.  Porter,  of  Covehithe,  where  the  lands  are  for  the  most  part  light, 
says  that  the  wii-eworms  do  most  mischief  in  March,  April,  May,  and  June; 
that  wheat  suffers  the  most  among  the  corn  crop.s,  and  white  turnips  amongst 
the  green  crops,  but  that  rye  is  sometimes  swept  off"  b}'-  acres ;  and  with  re- 
gard to  barley,  he  has  observed  that  when  it  is  drilled  in  3  inches  deep,  the 
plant  droops  and  turns  yellow,  as  if  attacked  by  the  wire  worm,  whereas, 
at  1^  inch  deej),  it  makes  a  vigorous  plant.  I  may  observe  with  respect  to 
this  diflTerence  of  result  from  the  depth  of  sowing,  that  it  is  possible  the  wire-" 
worm  may  not  be  able  to  exist  near  the  surface  in  a  light  sandy  soil,  and 
consequent!}'  the  barley  escapes  when  drilled  in  at  the  lesser  depth.     Turnips 

*  Kirby  and  Sf.ence's  Introd.  to  Ent,,  6th  edition,  vol.  i.  p.  147,  and  7th  edition,  p.  9y, 
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and  beet-root  he  finds  most  affected  in  the  end  of  June  and  the  beginning  of 
August,  vet  12  acres  of  the  hitter,  wliieli  produced  a  fine  plant,  were  com- 
pletely taken  off  by  the  wireworm  in  the  last  week  in  May;  Swedes  were 
after vv^ards  sown  in  the  second  week  in  June,  and  to  his  surprise  produced 
a  fine  crop.  The  success  of  the  Swedes  must  be  attributed,  I  think,  to  the 
greater  part  of  the  wireworms  having  arrived  at  maturity  when  they  had 
destroyed  the  beet,  in  which  case  they  would  change  to  pupie,  and  after- 
wards to  beetles,  in  both  which  states  they  are  harndess.  Turnips  do  best 
at  Covehithe  if  sown  about  the  21st  June  on  the  light  lands,  and  a  week 
earlier  on  heavy  lands.  On  the  lower  part  of  fields  bordering  on  marshes, 
where  the  land  is  spring}'  and  friable,  barley,  turnips,  and  beet  have  gener- 
ally fallen  a  sacrifice  to  wireworms,  and  such  land  is  most  subject  to  their 
attacks.  When  white  clover  or  suckling  and  rye-grass  layers  have  been  left 
for  seed,  it  is  scarcely  possible  to  get  a  wheat  crop  on  account  of  the  wire- 
worm  ;  the  only  chance  is  to  break  up  the  land  and  work  it  well  about  for 
a  couple  of  months  in  the  autumn.  Potatoes  never  suffer  on  Mr.  Porter's 
farm  from  the  wireworm. 

Mr,  Robinson,  of  Henstead,  informs  me  that  in  his  neighbourhood  the 
gravelly  and  sandy  soils  are  most  infested,  and  the  strong  loam  and  clay 
most  free  from  the  wireworms.  That  they  inhabit  every  aspect  was  proved 
by  their  ravages  over  all  parts  of  a  field  which  was  lowest  in  the  centre. 
A  dry  season  is  most  conducive  to  their  increase,  yet  if  the  following  year 
be  wet  it  does  not  kill  the  wireworms,  but  it  probably  destroys  the  elaters, 
and  prevents  the  deposition  of  the  eggs.  Early  in  March,  1841,  when  his 
wheat  was  well  out  of  the  ground,  and  about  1^  inch  high,  it  began  to  die 
off,  and  on  pulling  some  up  he  found  the  wireworm  had  eaten  into  the  stalk 
and  consumed  the  inside.  This  was  upon  dry  gravelly  hills  which  had  been 
a  clover  layer,  and  the  valleys  and  better  parts  of  the  field  did  not  suffer, 
but  barley  on  strong  land  in  the  same  parish  drilled  in  the  spring  did  not 
produce  above  one-third  of  a  crop  owing  to  the  attacks  of  the  wireworms. 
Some  low  wet  common  land  was  broken  up,  pared  and  burned  (which  with 
the  draining  cost  £10  per  acre);  it  first  produced  a  good  crop  of  turnips,  and 
afterwards  a  prodigious  crop  of  oats;  but  another  portion  under  a  different 
owner  was  pared  but  not  burned,  and  the  crop  was  lost. 

Mr.  Bate  says  that  the  following  is  the  order  in  which  the  crops  pro- 
bably are  affected  in  degree  in  his  part  of  Suffolk,  viz. — wheat,  turnips, 
barley,  oats,  and  beet,  and  that  they  are  generally  least  injured  on  good 
soils.  If  wheat  be  sown  in  dry  weather  it  has  proved  favourable  to  the 
inroads  of  the  wireworm.  Oat  stubble  ploughed  sev^eral  weeks  previously, 
and  sown  with  wheat  the  third  week   in  November,  suffered   from  their 
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attacks.  Barley  and  oats  were  injured  in  May,  in  a  cold  wet  season.  Tur- 
nips have  been  swept  off  after  being  up  a  fortnight,  but  generally  they  fall 
a  sacrifice  when  three  or  four  weeks  old,  having  at  that  time  four  or  six 
leaves ;  yet  he  finds  the  eating  through  of  the  tap-root  after  the  second  hoe- 
ing does  little  mischief  to  the  turnip-plant.  That  all  lands  exposed  to  the 
sun  by  being  fed  off  short,  as  clover  layers,  are  greatly  infested  with  the 
wireworms,  but  that  no  potato  crop  is  destroyed  by  them. 

From  these  statements  it  is  evident  that  in  some  parts  of  Suffolk  the 
potato  crops  escape  the  attacks  of  the  wireworm,  although  that  animal  is 
abundant  in  the  soil.  It  seems  to  be  the  same  in  Yorkshire,  for  Mr.  Mil- 
burn*  was  so  convinced  of  the  potato  being  exempted  from  the  ravages  of 
the  wireworms,  that  he  even  recommended  it  as  a  good  crop  to  plant  in 
order  to  starve  them  out  and  clear  the  land  of  that  pest:  he  says,  "Nobody 
ever  heard  of  a  potato  crop  being  injured  by  them;"  and,  alluding  to  Sir 
Joseph  Bankes'  mode  of  ridding  gardens  of  wireworms  by  sticking  slices 
of  potato  in  the  ground,  he  adds,  "It  is  really  surprising  how  a  person  so 
truly  above  all  visionary  theory  should  be  led  to  recommend  such  useless 
plans."  t  We  must,  however,  be  very  careful  in  drawing  positive  conclu- 
sions, for  there  is  unquestionable  evidence  of  the  potato  crops  suffering 
severely  from  the  depredations  of  the  wireworm  in  Dorsetshire,  Wiltshire, 
and  the  western  counties.  The  valuable  memoranda  I  have  just  given 
from  the  experience  of  practical  men  will,  it  is  to  be  hoped,  induce  others 
cultivating  land  of  a  different  nature  to  attend  to  this  subject;  for  it  is  for 
want  of  correct  and  an  extensive  variety  of  data  that  we  are  at  a  loss  to 
account  for  many  anomalies  in  the  economy  of  insects ;  indeed,  it  is  impos- 
sible to  draw  correct  conclusions  from  isolated  facts. 

Difiicult  as  the  wireworm  is  to  deal  with,  so  much  attention  has  been 
paid  to  the  subject  by  the  suffering  farmer  and  gardener,  that  numerous 
methods  of  ariesting  its  ravages  have  been  tried,  some  of  them  with  great 
success;  and  let  not  any  one  be  discouraged  because  he  cannot  clear  his  land 
entirely,  or  at  one  blow  sweep  away  a  nuisance,  for  extermination  amongst 
these  minor  works  of  the  creation  is  not  permitted ;  it  is  against  the  laws 
of  the  Creator ;  for  although  such  intervals  of  absence  may  occur  as  to  lead 
us  to  think  that  a  noxious  animal  is  annihilated;  it  will  in  due  time  return, 
and  again  require  all  our  efforts  and  vigilance  to  contend  against  it.  We 
are  sometimes  deceived  by  appearances,  and  it  is  true  that  by  persecuting 
the  higher  order  of  animals,  they  may  be  driven  from  a  favourite  spot  or 
locality,  and  take  shelter  so  far  from  the  haunts  of  man  as  to  relieve  him 

*  Of  Thorpfield,  near  Thirsk. 
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from  their  inroads,  and  dispose  liiui  to  ijnagine  that  the  species  is  lost;  and 
in  some  instances  we  know  tiiat  a  country  lias  been  freed  from  races  of  ani- 
mals, as  the  wolf  and  eagle,  but  they  are  not  exterminated ;  and  the  latter, 
under  favourable  circumstances,  would  return ;  I  think  it  therefore  probable 
that  by  perseverance  insects  may  be  driven  from  a  locality,  for  persecution 
is  not  agreeable  to  any  animated  being;  and  this  knowledge  ought  to  encou- 
rage the  cultivator  not  to  relax  in  his  efforts  to  free  his  land  from  destruc- 
tive insects,  but  to  be  certain  that  those  efforts  are  well  directed. 

Great  benefits  may  be  derived  by  selection  of  crops,  by  modes  of  cultiva- 
tion, by  manures  and  dressings,  but,  above  all,  by  manual  labour.  Animals 
also  whose  economy  tends  to  diminish  destructive  insects  ought  to  be  encour- 
aged, and  no  doubt  we  are  benefited,  to  an  extent  which  it  is  impossible  to 
conceive,  by  the  parasitic  insects  whose  instincts  lead  them  to  prey  upon  the 
eggs  and  caterpillars  of  our  enemies :  they  are,  as  we  have  shown  in  former 
chapters,  multiplied  to  an  almost  incredible  extent,  and  labour  incessantly  in 
their  vocation.  Tliese  are  discoveries  which  have  been  gradually  developed 
by  the  industry,  perseverance,  and  research  of  the  naturalist,  for  the  improve- 
ment, amusement,  and  benefit  of  his  fellow-creatures;  and  I  concur  entirely 
with  Mr.  Hope,  that  "  agriculture  may  derive  valuable  assistance  from  the 
science  of  entomology ;  and  I  feel  fully  convinced  that  we  can  scarcely  do  a 
greater  act  of  kindness,  or  be  of  more  service  to  the  farmer,  than  by  pointfhg 
out  the  nature  and  habits  of  those  insects  which  destroy  his  crops."* 

We  will  now  return  to  the  opinions  of  practical  men  regarding  the  best 
modes  of  culture  for  keeping  in  check  the  wireworm ;  a  great  deal,  however, 
must  depend  upon  the  soil  and  situation,  which  will  often  explain  the  reason 
of  an  experiment  succeeding  in  one  place  and  fliiling  in  another.  Mr.  Salis- 
bury gives  some  good  advice  concerning  the  wireworm. t  "  It  is  an  insect," 
he  says,  "  much  complained  of  by  farmers  whenever  they  turn  up  land  that 
has  been  cultivated  with  clover  or  grass,  and  it  in  general  does  great  injury 
to  the  corn  crop  which  succeeds.  It  should  be  noticed  that  clover,  or  other 
plants  of  such  description,  give  protection  to  this  insect;  it  is  bred  in  the 
roots  of  these  plants,  and  the  land  is  so  well  stocked  with  it  that  it  attacks 
the  corn  and  other  succeeding  crops  very  much  to  their  injury.  Land  of  this 
description  is  therefore  unfit  for  corn  immediately  on  breaking  up.  Turnips 
or  potatoes  are  not  so  liable  to  injury  from  this  insect;  but  the  best  preven- 
tive is  probably  a  summer  fallow,  and  burning  the  rubbish  on  the  land  before 
cropping,  by  which  means  the  eggs  which  are  laid  in  the  stalks  are  destroyed,  J 
and  the  live  worms  die  for  want  of  nourishment ;  soot  and  lime  will  also  kill 

*  Transactions  of  the  Entomological  Society,  vol.  iii.  p.  156. 

+  Hints  to  Proprietors  of  Orchards,  p.  109.  +  No  authority  is  given  for  this  statement. 
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this  destructive  worm.  Before  breaking  up  old  lays  it  should  always  be  a 
point  with  the  fiirmer  to  examine  the  then  existing  crop,  and  observe  if  any 
of  these  insects  are  in  the  roots  and  stalks,  and  if  so,  to  apply  the  above  as 
a  preventive  previous  to  sowing  a  crop  of  grain  in  the  land.  Nothing  but 
the  preventing  such  a  pest  as  this  insect  will  justify  the  fallowing  of  land 
according  to  our  improved  system  of  agriculture;  in  this  case,  however,  it  is 
indispensable.  May  not  this  insect,  which  is  now  (1816)  more  prevalent 
among  our  crops  of  grain  than  ever,  owe  its  prevalence  to  the  system  of 
fjxllowing  and  burning  the  refuse  of  such  crops  being  nearly  exploded?" 
Fallows  mast,  however,  be  kept  very  clean,  for  if  couch  and  other  grasses  be 
allowed  to  exist  in  the  land,  the  wireworms  will  find  the  roots  very  accept- 
able, and  sufficient  to  maintain  them  until  the  corn-crop  appears;  nothing 
can  therefore  be  worse  than  to  leave  strips  or  spaces  of  grass  or  stubble  in  a 
ploughed  field. 

All  waste  and  wood  lands  are  harbours  for  the  wireworms,  and  therefore 
when  they  are  brought  into  cultivation  the  change  is  so  congenial  to  their 
habits  that  they  seem  to  increase  at  a  prodigious  rate,  and  consequently  the 
second  crop  is  frequently  carried  off"  by  them.  If  land  be  planted  or  sown 
two  years  in  succession  with  the  same  crop,  it  is  sure  to  be  well  stocked  with 
them,  at  least  so  it  is  with  the  potato.  When  old  pastures  are  broken  up  for 
a  Crop  of  corn,  I  have  heard  that  a  breast-plough  should  be  used  to  take  ofi" 
not  more  than  2  inches  of  the  turf  in  the  first  instance,  which  will  secure 
the  crop  from  the  attacks  of  the  wireworm,  whereas  even  the  addition  of 
only  2  inches  more  in  the  depth  has  so  encouraged  that  pest  that  it  has  been 
known  to  destroy  an  entire  field  of  wheat.  This  difference  probably  arises 
from  the  effects  on  the  roots  of  the  grass;  if  the  top  of  the  turf  only  be  pared 
off",  the  roots  will  die,  whereas  by  going  4  inches  deep  they  lie  and  vegetate, 
so  that  when  it  is  afterwards  all  ploughed  in,  the  worms  find  the  requisite 
pabulum,  until  the  corn  is  forward  enough  to  afford  the  wireworms  a  more 
agreeable  substitute.  Dickson  says  that  the  destructive  attacks  of  insects  on 
lays  newly  broken  up,  "  may,  in  some  measure,  be  obviated  by  eating  such 
lands  very  closely  with  sheep,  previous  to  their  being  broken  up,  as  by  such 
a  method  the  ova  of  such  insects  may  be  much  destroyed  and  their  propaga- 
tion prevented ;  and  the  treading  the  crop  by  sheep,  as  well  as  the  roller, 
may  likewise  be  beneficial;  horses  have  also  been  turned  in  for  the  same 
purpose  by  some  cultivators."'^  It  is  supposed  by  many  that  folding  oxen 
and  sheep  upon  infested  fields  will  check  the  wireworm  by  stopping  their 
burrowing;  but  it  seems  more  likely  to  arise  from  the  beetles  not  being  able 

*  Practical  Agriculture,  vol.  i.  p.  582. 
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to  get  out  of  the  earth  from  their  pupo3  cases,  and  those  which  do  etfect  theu- 
escape,  finding  no  appropriate  place  for  the  deposition  of  their  eggs,  depart 
for  a  more  suitable  locality;  this  operation  might  therefore  be  most  advan- 
tageously adopted  early  in  the  spring  before  the  beetles  hatch. 

Mr.  Bate  assured  me  that  he  always  preserved  his  turnips  by  harrowing 
and  hard-rolling  in  March  and  April,  and  that  it  was  of  no  use  later  in  the 
season.  In  another  place,  alluding  to  barley,  Mr.  Dickson  also  says,*  that  if 
the  plants  suddenly  change  from  a  healthy  green  to  a  yellow  cast,  "  the  use 
of  the  roller  should  be  had  recourse  to,  in  order  that  the  superficial  parts  of 
the  soil,  which  are  probably  become  too  loose  and  porous,  may  be  efiectually 
pressed,  and  thereby  rendered  too  close  and  compact  to  admit  the  worm  to 
prey  upon  the  tender  roots  of  the  young  plants.  That  this  effect  maybe 
produced  in  the  most  effectual  manner,  the  roller  should  be  of  such  a  size,  or 
so  loaded  as  to  afford  a  pressure  equal  to  the  draught  of  three  or  four  horses, 
which  should  be  yoked  double,  in  order  to  increase  the  effect  by  their 
treading.  It  has  been  suggested  that  if  by  this  method  the  injury  can  be 
counteracted  until  such  time  as  rain  falls,  there  need  not  be  any  apprehen- 
sion of  the  crop,  as  the  plants  will  soon  push  forward  in  such  a  manner  as 
to  become  too  strong  to  be  in  danger  from  this  insect,  "t  Top-dressings  of 
lime  before  using  the  roller  would  be  useful.  All  this  is  very  reasonable,  for 
by  excessive  pressure  the  wireworms  are  compelled,  at  least  for  a  time,  to 
descend  into  the  earth ;  and  it  must  be  beneficial  in  its  subse([uent  effects,  for 
numbers  of  eggs  may  thus  be  destroyed,  and  if  rain  fall  it  wall  so  cement 
the  earth  together  that  the  beetles  when  hatched  will  die  in  their  tombs. 

There  are  some  crops  which  appear  to  be  extremely  useful  in  keeping  the 
wireworms  under,  and  amongst  them  is  ivoad.  I  learn  from  Dr.  Roy,  that, 
on  breaking  up  damp  meadow  and  pasture  land  in  Lincolnshire,  if  it  be  sown 
with  woad  instead  of  corn,  the  wireworm  will  be  got  rid  of;  and  about 
Boston  it  is  found  to  be  a  very  profitable  crop.  It  may  be  repeated  for  two 
3^ears,  after  which  splendid  crops  of  oats  and  potatoes  may  be  obtained  from 
the  land.  It  may  not  be  irrelevant  to  remark  here  that  it  is  a  prevailing 
opinion  respecting  the  Bedford  Level,  that  over-draining  has  caused  great 
mischief  to  the  wheat  crops  by  increasing  the  wireworms. 

White  mustard-seed  sown  on  land  will  secure  the  succeeding  crop  of 
wheat  or  other  corn  against  this  insect;  and  Mr.  Tallent'st  account  of  his 
success  being  satisfactory,  I  shall  transcribe  it: — "White  mustard-seed  will 
protect  the  grain  from  the  wireworm,  and  this  fact  I  have  demonstrated 
perfectly  to  my  own  conviction.     I  first  tried  the  experiment  on  half  an  acre, 

•  Practical  Af/riculture,  vol.  i.  p.  576.  +  Dickson's  Synopsis  of  Husbandry,  p.  91. 
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in  the  centre  of  a  fifty-acre  field  of  fallow,  which  was  much  subject  to  the 
wireworm.  The  mustard-seed  being  carried,  the  whole  field  was  fallowed  for 
wheat,  and  the  half  acre  that  had  been  previously  cropped  with  mustard-seed 
was  wholly  exempt  from  the  wireworm :  the  remainder  of  the  field  was  much 
injured.  Not  only  was  the  half  acre  thus  preserved,  but  in  the  spring  it  was 
decidedly  the  most  advanced  part  of  the  crop;  and  the  prosperous  appearance 
which  it  presented  caused  me  to  repeat  the  experiment,  by  sowing  three 
acres  more  of  mustard -seed  in  the  worst  part  of  a  field  of  forty- five  acres, 
also  much  infested  with  the  wireworm.  The  remainder  of  the  field  was  sown 
with  early  frame  pease,  which,  with  the  mustard-seed,  was  cleared  in  the  same 
week.  The  land  was  then  ploughed  for  wheat ;  and  I  had  the  pleasure  of 
noticing  these  three  acres  to  be  quite  free  fi'om  the  worm,  and  much  superior 
in  other  respects  to  the  other  part  of  the  field,  w^hich  suffered  gi-eatly.  Thus 
encouraged  by  these  results,  I  sowed  the  next  year  a  whole  field  of  forty-two 
acres,  which  had  never  repaid  me  for  nineteen  years,  in  consequence  of  nearly 
every  crop  being  destroj'^ed  by  the  wireworm ;  and  I  am  warranted  in  stating 
that  not  a  single  wireworm  could  be  found  the  following  year,  and  the  crop 
of  wheat  throughout,  which  was  reaped  last  harvest,  was  superior  to  any  I 
had  grown  for  twenty- one  years.  I  am  therefore  under  a  stong  persuasion 
that  the  wireworm  may  be  successfully  repelled  and  eradicated  by  carefully 
destroying  all  weeds  and  roots,  and  drilling  white  mustard-seed,  and  keeping 
the  ground  clean  by  hoeing."  '^' 

Mr.  Loudon  is  of  opinion  "  that  the  wireworm  cannot  eat  the  roots  of  the 
mustard,  most  probably  from  their  acridity,  and  there  being  no  other  roots 
in  the  soil  for  them  to  live  on,  and  no  weeds  or  other  plants  than  mustard 
being  permitted  to  grow  during  the  season,  the  insects  necessarily  die  of 
famine."  t 

Moxuing  oats,  and  of  course  other  corn,  is  considered  the  best  method  of 
getting  rid  of  the  wireworm  by  Kollar,  and  other  continental  writers ;  but 
they  assign  no  reason,  and  it  is  difficult  to  explain  the  cause.  It  may  be, 
that  when  corn  is  reaped,  the  stubble  being  left  long,  rooks  and  many  other 
birds  will  not  resort  to  such  fields,  and  consequently,  the  wireworms  revel 
without  molestation.  This  is  worth  the  consideration  of  the  farmer;  and 
whatever  may  be  the  cause,  if  the  statement  be  true,  it  ought  not  to  be 
neo-lected.  Long  stubble  certainly  harbours  many  injurious  insects,  and 
amongst  them,  it  is  believed,  the  turnip-beetle,  which  resorts  to  the  long 
hollow  straws  for  shelter  during  the  winter.  J 

*  Read  before  a  meeting  of  the  Northamptonshire  Farming  Society,  and  inserted  in  the  Country 
Times,  September,  1831. 

t  Gardener's  Magazine,  vol.  vii.  p.  675.  +  Chapter  i.  p.  26 
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I  will  now  give  the  experiments  made  by  Bierkanuer;  and  although  their 
application  to  the  crops  may  not  be  so  beneficial  as  one  could  desire,  yet  they 
may  be  uaeful  in  directing  the  cultivator  in  the  pursuit  of  this  subject.  "  I 
have,"  says  this  learned  Swede,  "made  many  experiments  to  discover  by 
what  means  the  wireworms  may  be  destroyed.  Many  were  put  at  one  time 
into  tea-cups  filled  with  the  following  vegetables,  viz. : — 

Garlic, 

The  leaves  of  the  spruce  fir, 
The  leaves  of  the  fir,    .... 
Ledum,  paluslre  (an  Irish  plant),  . 
Myrica  gale,  sweet  gale,  or  Dutcli  myrtle, 
In  water  they  lived,      .... 

"  In  consequence  of  this  it  ought  to  be  tried  how  useful  it  might  be,  in 
winter  and  summer,  to  mix  in  the  heaps  of  manure  fir  leaves,  Ledum 
imlustre,  and  Myrica  gale,  of  which  vegetables  the  dung  would  smell,  which 
might  probably  be  disagreeable  to  the  vermin ;  and  if  they  did  not  die  in 
consequence  of  it,  they  might  perhaps  quit  the  fields.""^ 

It  thus  appears  evident  that  any  endeavour  to  destroy  the  wireworms  by 
drowning  them  is  almost  impracticable ;  for  they  not  only  exhibited  signs  of 
life  in  water  for  four  days,  but  I  think  it  probable  that  if  a  field  were  laid 
under  water  for  a  much  longer  period,  it  would  not  destroy  them.  This, 
however,  might  be  easily  tried  in  some  situations;  and  to  ascertain  the  trutli 
is  worth  the  trouble. 

Lord  Albemarle  recommends  that  when  fields  intended  for  wheat  are 
attacked  by  the  wireworms,  rape- cake  should  be  used  as  a  manure,  to  be 
powdered,  and  sown  across  the  field.  If  it  do  not  destroy  the  insects,  it  at 
least  saves  the  crop  fi'om  their  attacks. 

Many  other  applications  have  been  recommended,  and  amongst  them 
spirits  of  tar  and  chloride  of  lime.  One  correspondent  in  the  Gardeners 
Chronicle'^  says,  "Spirits  of  tar  is  the  most  effectual  remedy  with  which  we 
are  acquainted  for  destroying  the  wireworm.  We  should  therefore  recom- 
mend any  one  to  saturate  some  sand  with  that  compound,  and  mix  it  with 
the  soil  in  the  beds  of  ranunculus  and  anemone  when  they  are  turned  up  in 
autumn."  J.  W.  C, :;;  having  lost  his  crops  from  wireworms,  also  says, 
"Thinking  that  spirits  of  tar  might  do  good,  when  I  sowed  dwarf  French 
beans  again,  before  covering  in  the  rows,  I  watered  them  with  a  strong 
solution  of  it ;  and  the  result  was  that  they  came  up  very  strong  and  healthy, 

*  Trans.  Acad.  Scien.  in  Sweden,  vol.  for  1779,  p.  286,  and  Comniun.  to  Board  of  Agric,  vol. 
iv.  p.  414. 

t  Vol.  iii.  p.  233.  J  Ibid.  p.  737. 
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and  the  produce  was  enormous;  whilst  the  first  crop  gradually  dwindled 
away,  and  died  a  premature  death."  "  The  refuse  lime  of  gas-works  is  stated 
to  be  efficacious  in  banishing  these  pests  from  the  garden.  Previously  to 
the  crop  being  planted,  a  thin  covering  of  the  lime  should  be  spread  over 
the  ground,  and  it  must  be  well  mixed  up  with  the  soil  in  digging."* 
F.  H.  B.  "had  been  using  some  chloride  of  lime  water,  and  poured  it  over 
some  grass,  when  it  immediately  killed  the  worms.  From  this  success  he 
was  induced  to  try  it  on  some  very  sickly  carnations  infested  with  wire- 
worms,  and  had  the  satisfaction  to  find  them  recover  rapidly.  The  propor- 
tion used  was  about  a  table-spoonful  to  a  pint  of  water,  but  that  of  course 
must  depend  on  the  quality  of  the  soil."t  It  seems  necessary  to  employ  it 
with  caution,  in  the  flower  garden  at  least;  for  in  the  same  journal  it  is 
asserted,  "  We  have  great  doubts  whether  chloride  of  lime,  although  con- 
siderably diluted,  would  not  be  injurious  to  picotees,  and  commit  as  much 
havoc  amongst  them  as  the  wireworm.  We  recommend  you  to  spread  some 
of  the  refuse  lime  from  the  gas-works  over  the  surface  of  the  bed,  the  effluvia 
of  which  will  probably  drive  them  away."  + 

In  the  Journal  of  the  Royal  Agricultural  Society,  Mr.  Burgess  §  says, 
"This  year  I  applied  the  nitrate  of  soda  to  my  wheat,  when,  from  the  wet 
season  and  the  wireworm,  the  plant  was  nearly  destroyed,  and  I  found  it 
particularly  beneficial,  the  wireworm  either  being  killed  by  the  application 
or  forsaking  the  roots;  and  consequently  I  think  I  have  above  an  average 
crop  of  wheat."  The  ammonia  which  invigorated  the  plants  at  the  same  time 
destroyed  the  insects ;  and  it  is  added  that  the  turnips  grew  so  fast  that  they 
soon  got  out  of  the  way  of  the  beetle  or  fly  {Altica  nemorum). 

It  is  also  positively  affirmed  that  if  lime  and  soot  be  applied  to  the  soil 
before  sowing  any  grain,  it  will  kill  the  wireworms.  Salt,  likewise,  on  light 
sandy  soils,  is  highly  efficacious  in  destroying  them;  and  of  its  effects  upon 
these  animals  it  is  in  the  power  of  every  one  to  convince  himself,  and  also 
of  the  strength  required  for  their  destruction,  by  dissolving  a  tea-spoonful 
or  more  of  salt  in  a  tea-cupful  of  water,  with  some  wireworms  in  another, 
half  full  of  pure  water,  when,  by  adding  the  salt  water  by  degrees,  the  exact 
effect  produced  upon  the  life  of  the  animals  will  be  ascertained;  and  the  same 
of  course  may  be  done  with  spirits  of  tar,  &c.  In  alcohol  the  wireworms 
expire  in  five  minutes,  but  spirits  of  turpentine  destroys  the  vital  principle 
almost  instantaneously.  It  is,  however,  difficult  to  kill  them  by  a  change  of 
temperature,  and  yet  in  an  artificial  state  it  is  extremely  difficult  to  rear 
them. 

•  Gardeners'  Chronicle,  vol.  ii.  p.  777.  t  Ibid.  vol.  ill.  p.  318. 

+  Ibid.  vol.  ii.  p.  777.  §  Elmhurst,  Bucks.     See  Royal  Agric.  Journ.,  vol.  ii.  p.  132. 
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As  the  wireworms  will  live  upon  potatoes — as  I  can  testify  by  having 
fed  them  on  nothing  else  for  many  weeks  together — there  cannot  be  a  better 
bait  to  catch  them  in  the  flower  borders  than  slices  of  that  tuber,  as  recom- 
mended by  Sir  Joseph  Banks,  which  has  been  fairly  tried  by  a  friend  in 
Hants,  who  tells  me  it  is  the  only  method  by  which  he  can  save  his  carna- 
tions and  other  flowers.  I  have  now  before  me  communications  from  several 
contributors  to  the  Gardeners'  Chronicle,  all  concurring  in  recommending 
slices  of  potato,  &c.,  as  the  best  mode  of  freeing  the  garden  at  least  from  this 
troublesome  visitor.  One  of  these  I  will  transcribe: — "1  send  you  an  account 
of  destroying  the  wireworm,  which  I  have  adopted  for  some  years,  my  ground 
being  full  of  them,  so  that  I  could  neither  grow  sweet-williams,  picotees, 
bulbs,  lettuces,  nor  indeed  any  succulent  plant,  without  their  boring,  running 
up,  and  eating  the  hearts  out.  Near  these  plants  I  now  place  half  a  potato, 
with  the  eyes  cut  out  to  prevent  its  growing,  and  run  a  pointed  stick  through 
the  middle  of  it,  and  peg  it  into  the  ground,  covering  it  over  with  about 
1  inch  of  mould;  and  in  a  day  or  two  I  have  pulled  out  by  the  tail  from 
fifteen  to  twenty  of  them  from  one  piece  of  potato.""^  Slices  of  turnip,  broc- 
coli, cabbage,  beet-root,  parsnip,  carrot,  apples,  and  young  lettuce-plants,  will 
answer  the  purpose  where  potatoes  are  scarce  or  not  to  be  obtained;  and 
it  is  very  probable,  if  such  vegetables  were  scattered  over  infested  corn  fields, 
that  considerable  numbers  of  the  wireworm  w^ould  be  decoyed  to  them, 
and  might  be  collected  and  destroyed ;  for  it  is  even  recommended  by  some 
persons  to  lay  the  slices  of  potato  on  the  surface,  although  there  are  others 
who  consider  that  they  may  be  buried  2  or  3  inches  deep:  but  these  varia- 
tions in  the  mode  of  application  arise,  in  all  probability,  from  differences 
in  the  soil. 

Excellent  as  many  of  the  foregoing  remedies  may  be,  I  must  confess  I 
think  highly  of  liand-jnching ;  its  effects  are  certain,  it  is  comparatively  not 
expensive,  especially  when  it  is  borne  in  mind  that  it  gives  employment  to 
the  children  of  the  labourer;  and  where  the  wireworms  swarm  it  must  be 
successful,  as  will  soon  be  demonstrated.  What  must  have  been  their  amount 
in  a  field  shown  to  Mr.  Spence,  "  in  which,"  he  says,  "  they  had  destroyed 
one-fourth  of  the  crop;  and  the  gentleman  who  showed  them  to  me  calcu- 
lated that  his  loss  by  them  w^ould  be  £100.  One  3'ear  he  sowed  a  field 
thrice  with  turnips,  which  were  twice  wholly,  and  the  third  time  in  great 
part,  cut  ofFby  this  insect."  t  Bierkander,  after  all  his  experiments,  appears 
to  have  depended  most  upon  hand-picking;  for,  he  says,  "in  a  field  where 
rye  was  intended  to  be  sown,  I  last  autumn  (177<S)  employed  a  child  to  follow 

*  Adan,  in  Gardeners'  Chronicle,  vol.  iii.  p.  301. 

+  Kirby  and  Spence's  Tntrod.  to  Entom.,  6th  edition,  vol.  i.  p.  154,  and  7th  edition,  p.  104. 
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the  plough  and  pick  up  the  worms;  by  this  means  351  were  collected  in  a 
piece  of  land  600  feet  long  and  56  broad.  Tlie  quantity  which  was  taken 
in  other  fields  was  not  counted.  There  were  caught  in  the  furrows,  according 
to  their  length,  4,  6,  10,  to  14  worms.  It  would  be  serviceable  if  children 
always  followed  the  plough,  and  gathered  these  yellow  w^orms  into  a  bottle  ; 
they  would  by  that  means  be  considerably  diminished,  and  perhaps  in  time 
entirely  exterminated."*  The  following  fact  shows  the  advantages  of  this 
system,  and  requires  no  comment: — "A  striking  instance,"  says  Mr.  Spence, 
•'  of  the  use  of  hand-picking  (in  most  cases  by  far  the  most  effective  mode  of 
getting  rid  of  insects)  appeared  in  the  West  Briton,  a  provincial  paper,  in 
November,  1838,  stating  that  Mr.  G.  Pearce,  of  Pennare  Goran,  had  saved  an 
acre  and  a  half  of  turnips,  sown  to  replace  wheat  destroyed  by  the  wireworm 
and  attacked  by  hosts  of  these  larvse,  by  setting  boys  to  collect  them ;  who, 
at  the  rate  of  l^d.  per  100,  gathered  18,000;  as  many  as  fifty  having  been 
taken  from  one  turnip.  Thus  at  the  expense  of  only  £1,  2s.  6d.,  an  acre  and 
a  half  of  turnips,  worth  from  £5  to  £7,  or  more,  was  saved;  while,  as  the 
boys  could  each  collect  600  per  day,  thirty  days'  employment  was  given  to 
them  at  9(1  per  day,  which  they  would  not  otherwise  have  had."t 

Mr.  Eley,  of  Heathfield  Farm,  Hounslow,  communicated  to  me  the  fol- 
lowing statements  regarding  "  three  acres  of  wheat  (drilled)  infested  by 
wireworras,  and  which  we  hand-picked  by  women,  in  March,  1846: — The 
dead  plants  were  dug  up  with  square-pointed  knives,  and  the  wireworms 
picked  from  the  roots  into  small  jugs ;  at  the  end  of  every  two  rows  they 
were  emptied  into  a  large  jar,  from  which  escape  was  impossible.  The  total 
quantity  taken  and  destroyed  in  this  manner,  from  the  three  acres  alone,  was 
more  than  60,000;  the  expense  of  collecting  them  was  trifling,  being  not 
more  than  lOd  per  1000,  at  which  price  the  women  can  earn  good  wages.  The 
ground  was  gone  over  two  or  three  times,  and  the  worms  were  counted  every 
night."  "And  in  June,  1845,  we  had  five  acres  of  Swedish  turnips  very 
much  affected  by  them;  a  woman  was  set  to  dig  the  plants  that  were  dead 
and  dying,  and  to  pick  up  the  worms;  she  was  seventeen  days,  at  Is.  per 
day,  and  collected  41,600:  (tins  quantity  is  quite  correct).  The  wireworms 
are  much  easier  caught  from  the  tm-nips  than  wheat :  as  many  as  twenty-five 
in  several  instances  have  been  found  attacking  a  single  plant." 

As  birds  and  animals  are  the  farmer's  best  friends,  I  shall  always  advocate 
their  cause,  and  to  establish  their  claims  I  shall  quote  various  good  authori- 
ties who  have  borne  testimony  to  their  utility,  in  addition  to  those  which 
have  been  already  given.     Amongst  the  birds,  that  which  stands  first  and 

*   Commun.  to  Board  of  Arjric,  vol.  iv.  p.  414. 

t  Kirby  and  Spence's  Introd.  to  Entom.,  vol.  i.  p.  154,  and  Tib  edition,  p.  104. 
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foremost  in  the  ranks  is  tlie  rool- ;  wary  as  he  is  on  most  occasions,  lie 
follows  the  plough  fearlessly,  to  feed  upon  the  wirevvorms  and  other  insects; 
and  here  his  services  are  most  invaluable,  for  if  you  dig  up  the  wireworms 
and  lay  them  upon  the  earth,  they  will  often  burrow  down  and  disappear  in 
a  few  seconds ;  many,  therefore,  of  the  feathered  race  have  little  chance  of 
catching  them  in  the  ploughed  field;  but  the  form  of  the  bill,  combined  with 
the  strength  and  assiduity  of  the  rook,  is  well  adapted  for  detecting  them 
in  their  hiding-places.  To  pick  them  from  the  growing  crops  is  likewise 
the  occupation  of  the  rook  when  we  see  him  gravely  surveying  a  turnip  or 
corn  crop,  and  with  astonishing  sagacity  selecting  those  plants  only  which 
liave  a  few  yellow  leaves  outside,  the  sure  indication  of  the  presence  of  the 
wireworm  and  other  insects.  A  gentleman  in  Norfolk,  who  well  understands 
this  subject,  says,  "  The  rooks  convey  the  first  tidings  of  the  presence  of 
this  formidable  enemy  by  hovering  over  a  field  in  flocks,  and  actually  pull- 
ing up  the  turnips  by  the  roots  to  search  for  them,  and  I  cannot  but  believe 
that  their  sagacity  directs  them  to  the  infested  plants,  which  ai'e  distin- 
guished by  their  drooping  leaves  and  dark  unhealthy  aspect."*  An  equally 
observant  friend,  in  Surrey,  says,  "The  rooks  are  accused  of  doing  injury 
by  pulling  up  the  wheat,  but  I,  as  well  as  others  here,  believe  that  they  pull 
up  the  attacked  plants  to  get  the  wireworms,  and  do  not  touch  the  healthy 
plants."  The  bailiff  to  the  same  party  informed  me,  during  a  period  when 
the  wireworms  were  abundant,  that  the  rooks  had  been  busily  occupied 
amongst  the  barley  in  May,  and  where  it  looked  sickly  had  drawn  the  earth 
away  fi-om  the  roots  to  find  the  wireworms,  and  where  they  liad  been 
"working  the  earth''  he  could  not  find  any  of  the  worms. 

But  there  is  still  stronger  and  incontrovertible  evidence  in  their  fVivour, 
for  in  the  stomachs  of  rooks  which  have  been  shot  when  following  the  plough 
in  barley-sowing,  a  ^e\Y  grains  of  corn  only  were  found,  but  abundance  of 
wireworms  and  other  insects.  Mr.  J.  Denson,  sen.,  says,  "I  have  repeatedly 
examined  the  crops  of  rooks  :  in  six  young  that  had  been  shot  the  crops  Avere 
nearly  filled  with  wireworms;  in  the  crops  of  others  I  have  found  the  larvae 
of  the  cockchafer,  and  other  grubs  that  I  am  not  entomologist  enough  to  know 
the  names  of  In  one  or  two  instances,  in  frosty  weather,  I  have  examined 
the  crop  of  one  or  more  rooks  that  had  been  shot:  it  contained  dung,  earth, 
and  a  small  portion  of  grain.  I  will  just  notice  that  the  land  adjoining  Mr. 
Wiles's  rookery  is  yearly  sown  with  pulse  or  grain,  and  in  no  instance  have  I 
known  or  heard  that  the  land  has  in  consequence  failed  of  a  crop."  t  The 
following  remarks,  also,  by  Mr.  T.  G.  Clithero,  are  exceedingly  interestino- : 

*  T.  S.  N.,  in  Preface  to  an  Abstract  from  MarsJiaU's  Rural  Economy  of  Norfolk,  p.  x. 
t  Gardener's  Magazine,  vol.  ix.  p.  718. 
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— "  In  the  neighbourhood  of  my  native  place,  in  the  county  of  York,  is  a 
rookery,  belonging  to  W.  Vavasour,  Esq.,  of  Weston,  in  Wharfdale,  in  which 
it  is  estimated  that  there  are  10,000  rooks;  that  1  lb.  of  food  a-\veek  is  a 
very  moderate  allowance  for  each  bird,  and  that  nine-tenths  of  their  food 
consist  of  worms,  insects,  and  their  larvae ;  for  although  they  do  considerable 
damage  to  the  fields  for  a  few  weeks  in  seed-time  and  a  few  weeks  in  har- 
vest, particularly  in  backward  seasons,  yet  a  very  large  proportion  of  their 
food,  even  at  these  seasons,  consists  of  insects  and  worms,  which  (if  we 
except  a  few  acorns  and  walnuts  in  autumn)  compose  at  all  other  times  the 
whole  of  their  subsistence.  Here,  then,  if  my  data  be  correct,  there  is  the 
enormous  quantity  of  468,000  lbs.,  or  209  tons,  of  worms,  insects,  and  their 
larv£e,  destroyed  by  the  rooks  of  a  single  rookery  in  one  year.  To  every  one 
who  knows  how  very  destructive  to  vegetation  are  the  larvae  of  the  tribes  of 
insects,  as  well  as  worms,  fed  upon  by  rooks,  some  slight  idea  may  be  formed 
of  the  devastation  which  rooks  are  the  means  of  preventing."-^  Wagtails 
and  robins  are  also  very  fond  of  the  wireworm,  and  probably  sparrows; 
blackbirds  and  the  thrushes  are  constantly  hunting  the  grass  for  them  and 
other  larvse  and  pupae. 

Pheasants  and  partridges  are  likewise  exceedingly  beneficial  in  this  re- 
spect, and  in  some  measure  compensate  the  farmer  for  the  loss  of  the  rook, 
crow,  <fcc. :  when  we  find  the  game  in  the  turnip  fields  they  are  usefully 
employed  in  picking  out  the  wireworms,  and  the  crops  of  the  pheasant  are 
frequently  found  full  of  them.  I  was  not  aware  that  the  plover  or  lapwing, 
called  also  "  pewit,"  lived  very  much  upon  wireworms,  until  a  friend  in  Nor- 
folk informed  me  of  the  fact.  In  the  marshy  districts  of  our  eastern  counties 
this  bird  was  formerly  exceedingly  abundant,  as  well  as  the  ruff"  and  ree, 
but  the  gun  and  the  nest-hunter  have  so  thinned  their  numbers,  that  the 
lapwing  is  becoming  scarce,  and  the  latter  have  almost  abandoned  our  shores, 
and,  as  might  be  expected,  the  wireworms  seem  to  be  increasing  rapidly  in 
such  localities.  On  opening  the  lapwings  that  have  been  shot,  their  crops 
were  found  full  of  wireworms ;  and  as  it  is  supposed  that  one  bird  would  eat 
a  hundred  in  a  day,  the  flocks  of  forty,  fifty,  and  upwards,  that  were  con- 
stantly to  be  seen  some  years  since  would  clear  off"  a  very  large  number  in  a 
season.  Their  assistance,  however,  is  departed  and  gone  for  ever;  for  the 
high  price  which  the  eggs  fetch  in  the  market  cause  the  peasantry  to  look  so 
carefully  after  the  nests,  that  the  only  chance  the  lapwing  has  of  escaping 
destruction  is  to  seek  the  wildest  districts  of  Scotland  and  Ireland,  where 
their  eggs  not  being  so  essential  a  luxury  as  they  are  considered  in  England, 

*  Marj.  Nat.  Hist.,  vol.  vi.  p.  142. 
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they  may  escape  the  persecution  they  have  so  long  endured.  Whether  tlie 
destruction  of  hite  years  of  whole  fields  of  corn  at  Oxborough,  near  Stoke  in 
Norfolk,  is  attributable  to  the  absence  of  these  birds,  I  cannot  say;  but  it  is 
certain  that  formerly  the  plover  abounded  in  that  neighbourhood,  and  now 
scarcely  a  pair  can  be  seen. 

Before  leaving  the  birds,  it  may  be  worth  reminding  the  farmer,  that  in 
Norfolk  much  benefit  is  derived  from  turning  ducks  into  fields  at  the  time 
of  ploughing,  when  they  pick  up  the  wireworms,  the  larvae  of  the  cockchafer, 
&c.,  and  whatever  slugs  there  may  be;  and  with  regard  to  the  wireworm,  we 
think  that  turke3's  and  barn-door  fowls  would  prove  equally,  if  not  more 
serviceable. 

There  is  not  the  least  doubt  that  in  many  districts  great  mischief  has 
arisen  from  the  eternal  warfare  carried  on  against  the  mole,  as  if  it  had  been 
created  expressly  and  entii*ely  to  do  mischief,  but  hear  Mr.  Le  Keux's  praises 
of  this  persecuted  little  animal  in  Devonshire:—"!  think  it  probable  that 
the  mole  may  prove  the  best  protection  against  the  ravages  of  this  insect; 
because  I  observed  that  seven  years  ago  moles  were  very  numerous  all  over 
the  farm,  and  at  that  time  the  wireworm  was  never  found  to  be  injurious  to 
any  of  the  crops,  but  a  war  of  extermination  has  ever  since  been  most  sedul- 
ously carried  on  against  the  mole,  and  with  such  success,  that  it  has  become 
a  rare  thing  to  meet  with  upon  the  farm.  The  wireworm,  on  the  contrary, 
is  now  (1830)  so  abundant  as  to  cause  very  serious  and  perceptible  injury  by 
laying  bare  large  patches  in  the  different  crops."  "^ 

Frogs,  toads,  and  lizards  feed  upon  insects,  but  whether  they  reduce  the 
broods  of  the  wireworm  I  am  not  able  to  determine.  It  has,  however, 
enemies  in  the  insect  tribes,  which  probably  aid  ver}^  materially  in  keeping 
this  destructive  animal  in  check. 

In  the  early  part  of  August,  a  friend  sent  me  a  pupa,  with  the  exuviae, 
earthen  cases,  and  some  wireworms;  in  one  of  these,  which  seemed  to  be  full- 
grown,  I  found  two  or  three  white  maggots,  and  another  had  changed  into 
a  nympha  or  chrysalis,  from  which  I  could  see  that  it  was  an  hymenopterous 
insect,  which  of  all  the  orders  contains  the  greatest  number  of  species  that 
are  employed  by  the  Creator  to  attack  noxious  and  other  insects.  Concealed 
therefore  as  the  wireworms  are  in  the  earth,  and  armed  with  a  coat  of  mail 
which  will  withstand  most  external  assaults,  this  little  ichneumon  flyt  dis- 
covers their  retreats,  and  puncturing  the  sutures  of  the  skin  in  all  proba- 
bility which  are  more  membranous,  deposits  her  eggs  in  the  body  of  the 
worm,  to  feed  upon  the  muscles,  and  thus  destroy  this  enemy  to  the  culti- 

*  Transactions  of  the  Entomological  Society,  vol.  ii.  p.  31. 
+  I  have  since  ascertained  that  it  ia  a  Proctotrupes. 
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vator.  This  discovery  I  supposed  to  be  perfectly  novel  as  regarded  the 
wireworm,  but  on  turning  to  Bierkander  I  find  the  following  statement: — 
"  Nature  has,  however,  furnished  allies  against  this  army  of  vermin,  as  an 
ichneumon,  by  means  of  its  aculeus,  or  egg  tube,  if  I  may  so  call  it,  insinuates 
its  eggs  into  many  of  them,  so  that  in  thirty  worms  which  I  have  taken,  I 
have  found  six  that  have  been  thus  quartered  upon.  From  one  of  these 
worms,  with  the  loss  of  life  of  the  host,  six,  ten,  thirteen,  to  twent}^  guests 
have  come  out.  Which  ichneumon  this  is  I  have  not  yet  discovered,  as  the 
pupae  put  into  jars  have  all  died.""^ 

The  same  author f  also  says: — "The  14th  of  June,  a  wireworm  drew 
from  its  mouth  a  thread  8  inches  in  length."  This  must  have  been  a  Fila- 
ria,  of  which  I  find  in  the  Gardeners'  GhronicleX  the  following  notice: — 
•'  W.  W.  The  thread-like  substance  5  inches  long,  which  you  extracted  from 
the  body  of  a  wireworm,  is  an  intestinal  worm,  belonging  to  the  genus 
Filaria.  Similar  worms  have  been  observed  in  various  insects,  but  still 
your  fact  is  a  very  interesting  one,  showing  that  the  filarise  are  found  in  the 
larvae  of  insects. "§  (S.) 

I  believe  I  may  here  close  the  history  of  the  true  wireworms  most 
abundant  in  fields  and  gardens.  I  trust  that  the  descriptions  and  figures 
will  enable  the  inquiring  cultivator  to  study  their  economy  satisfactorily; 
and  likewise  that  the  mass  of  information  relating  to  the  destruction  of  them 
may  enable  both  the  farmer  and  the  gardener  to  encounter  more  successfully 
this  great  enemy  to  their  crops  and  industry. 

In  the  next  chapter  I  shall  give  the  history  of  some  allied  species,  as  well 
as  those  larvae  which  are  so  often  confounded  with  the  true  wireworms, 

SUMMARY  OF  THE  FOREGOING  CHAPTER. 

Wireworms  feed  upon  corn,  turnips,  mangel-wurzel,  potatoes,  grass,  cab- 
bages, and  garden  flowers. 

Every  root-worm  has  been  designated  the  wireworm  by  agriculturists. 

Great  errors  circulated  in  print  by  persons  ignorant  of  the  science  of 
entomology. 

Seventy  species  of  beetles  inhabiting  England,  which  are  the  parents  of 
wireworms. 

These  elater-beetles  are  called  spring-beetles,  skip-jacks,  and  snap  or  click- 

*  Communication  to  Board  of  Agriculture,  vol.  iv.  p.  414.  t  Ibid.  p.  415. 

t  Vol.  iii.  p.  433. 

§  I  have  seen  several  of  these  worms  issuing  from  the  tails  of  beetles,  principally  Carahidce,  when 
throT^Ti  into  alcohol  to  be  preserved :  they  were  brown  and  as  thick  as  very  stout  cotton. 
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beetles,  from  the  power  they  have  of  leaping  up  when  placed  on  their  backs, 
and  the  noise  they  make  on  such  occasions. 

I^ggs  minute,  and  whether  laid  in  the  earth,  or  in  the  base  of  the  young 
wheat-stalks,  not  determined. 

Wireivorins  almost  invisible  when  first  hatched:  but  some,  when  full- 
grown,  neai-ly  aoi  inch  long. 

They  livej^i;e  years  in  the  larva  or  feeding  state. 

They  cast  their  skins  several  times,  after  which  they  are  white,  and  very 
tender  for  a  short  time. 

They  resemble  the  meahuorm,  but  are  smaller,  not  so  cylindrical,  and 
very  different  when  minutely  examined. 

They  have  small  months,  with  strong  jaws,  six  pectoral  feet,  and  an 
anal  foot. 

When  full-grown  the  wireworm  forms  a  cell  in  the  earth,  in  which  iu 
moults  and  becomes  a  pupa  or  chrysalis,  generally  in  July  or  August. 

This  pupa  is  stationary,  quiescent,  and  harmless. 

It  changes  again  to  an  elater  or  beetle  in  tivo  or  three  iveeks ;  at  first  it  is 
white  and  tender,  but  in  a  short  time  it  gains  its  proper  colour  and  hardness. 

The  beetles  run  with  their  heads  down,  and  drop  when  approached:  they 
also  fly  well,  and  are  perfectly  harmless,  feeding  only  on  flowers. 

The  females  sometimes  have  the  ovipositor  or  egg-tube  exserted. 

The  mouth  of  the  elater  differs  considerably  from  that  of  the  wireworm, 
but  consists  of  the  same  organs  more  perfected. 

Four  species  of  elaters  most  common  in  corn  Jields,  which  have  been 
reared  from  the  wireworms. 

Elater  sputator  the  smallest  of  these,  and  variable  in  colour:  found  in 
the  spring. 

Elater  obscurus  rather  larger,  and  appears  also  in  the  spring. 

Elater  Uneatus  supposed  by  some  to  be  a  variety  of  the  foregoing  species. 
It  is  now  by  far  the  most  abundant,  and  is  found  in  spring  and  summer. 

Elater  rujicaudis,  the  largest  of  the  four,  and  abundant  in  the  spring  on 
nettles. 

Scarcely  any  land  free  from  the  wireworm,  and  but  few  crops  which 
they  will  not  attack. 

Larvce  of  crane-flies,  the  millipedes  and  centipedes,  all  called  wireworms 
by  farmers. 

Wireivorms  are  of  various  sizes  and  ages  at  the  same  time  in  a  field. 

It  is  doubtful  if  they  can  fast  long. 

Eggs  probably  deposited  in  pastures,  clover-lays,  and  fallows,  whilst  the 
surface  is  undisturbed. 
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Not  deposited  in  turnip  and  potato  fields  pi-obaUy. 

One  wireworm  will  bite  twenty  difierent  stalks. 

Very  hazardous  to  re-soiv  where  they  have  destroyed  a  crop,  unless  the 
soil  be  ploughed  repeatedly. 

Wireivorms  cannot  propoAjate  or  increase  their  numbers,  and  the  elaters 
do  not  lay  eggs  during  the  six  winter  months. 

Wheixver  grass  will  groiv  the  wireworms  may  be  found. 

They  are  most  to  be  dreaded  in  dry  seasons,  yet  they  cannot  exist  with- 
out some  moisture. 

Oats  sufl'er  most  severely  on  fresh  broken-up  land :  often  ploughed  up 
and  re-sown. 

Valuable  land  laid  down  in  pasture  to  avoid  their  depredation.s. 

Barley  crops  generally  injured  in  dry  and  cold  springs. 

The  elaters  and  wireworms  found  under  stones  on  downs,  whilst  the 
crops  were  attacked  by  the  latter. 

Wheat  greatly  injured  by  the  wireworms  during  the  whole  of  winter,  it 
is  said. 

They  descend  deep  into  the  eai'th  when  frosts  are  severe. 

Wheat  obliged  to  be  plouglted  up  near  Belfast  from  their  attacks. 

A  fected  plants  are  known  by  the  dying  off  of  the  outer  leaves. 

The  wireivorms  eat  into  the  stem  above  the  roots,  and  sometimes  sepa- 
rate the  stalk. 

Elaters  placed  on  the  earth  buried  themselves,  and  were  found  dead  at 
the  roots  of  the  wheat. 

Elater  lineatas  abundant  beginning  of  June,  but  by  the  middle  of  the 
month  they  had  disappeared. 

Wireworms  form  burrows  in  the  earth  at  2  or  3  inches  deep. 

The  smallest  wireivorms  often  the  offspring  of  Elater  obscurus  and  E. 
llneatus,  and  the  largest  of  JE*.  ruficaudls,  it  is  supposed. 

Potatoes  are  destroyed  in  the  west  of  England,  and  escape  the  attacks 
of  the  wireworms  in  the  eastern  counties. 

Wireworms  found  in  the  hearts  of  potatoes  in  Dorsetshire. 

They  destroy  the  ''sets"  when  first  planted;  to  palliate  this  evil,  plant 
whole  potatoes. 

It  is  doubtful  whether  the  curl  be  produced  by  the  wireworm. 

Hop  plants  attacked  by  them. 

Cabbages  destroyed  by  them  to  a  great  extent. 

Turnips  suffer  most  amongst  green  crops. 

In  mild  winters  the  wireworms  are  found  at  their  loots. 

They  do  most  mischief  to  the  young  turnip  plants. 
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Multitudes  of  various  sizes  in  August  gnawing  the  young  turnip-roots, 
and  biiing  the  extremities  off. 

Some  got  into  the  shell  of  a  snail,  and  ate  up  the  animaL 

They  will  feed  upon  the  turnip-leaves ;  drawing  the  remainder  of  the 
plant  afterwards  into  the  earth. 

Gardens  suffer  exceedingly;  lettuces  often  fall  a  sacrifice  to  the  wire- 
worm. 

Elater  sputator  is  only  fourteen  days  in  the  pupa  state. 

The  earth  should  be  scraped  away  from  infested  lettuces,  the  worms  may 
then  be  removed,  and  the  earth  returned  to  the  roots. 

Hemlock,  fool' s-parsley,  &c.,  to  be  eradicated,  as  the  elaters  resort  to  the 
flowers. 

Gardens  formed  out  of  a  pasture-ground  greatly  infested  by  wireworms, 
and  the  annuals  all  destroyed;  they  eat  into  the  stems  of  carnations,  fcc. 

In  adding  loam  and  other  soils  to  garden  borders,  great  care  should  be 
taken  to  free  them  from  wireworms. 

On  light  lands  they  do  most  mischief  from  the  beginning  of  March  to 
June.     Wheat  and  white  turnips  suffered  most;  rye  does  not  escape. 

Barley  drilled  in  at  3  inches  becomes  sickly,  but  does  well  at  1  h  inch. 

Wireworms,  probably,  cannot  live  so  near  the  surface  in  a  sandy  soil. 

Loiver  parts  of  fields  bordering  on  marshes  most  infested. 

Ryegrass  most  dangerous  with  clover  for  encouraging  the  wireworm. 

Gravelly  and  sandy  soils  most  infested  ;  strong  loam  and  clay  most 
free  from  them. 

They  inhabit  every  aspect. 

A  tuet  season  may  not  destroy  the  wireworms,  but  it  does  not  suit  the 
elaters,  which  cannot  then  deposit  their  eggs. 

Paring  and  burning  common  land,  broken  up,  preserves  the  turnip 
croi>s. 

Wheat  sown  in  dry  weather  most  likely  to  sufier. 

Turnips  ivhen  three  or  four  iveeJcs  old  attacked  the  most  in  some  places; 
but  eating  through  the  tap-root  does  not  kill  the  plant. 

Crops  after  clover-lays  exposed  to  the  sun,  if  fed  off  short,  suffer  greatly. 

By  constantly  disturbing  insects,  it  is  probable  they  may  be  driven 
from  a  locality. 

Difference  of  soil  or  season  may  cause  the  fixilure  of  a  remedy  which  has 
succeeded  elsewhere. 

A  summer  falloiu  and  burning  the  rubbish  recommended  after  clover 
and  grasses;  it  kills  the  eggs  and  starves  the  wireworms. 

Soot  and  lime  will  kill  them. 
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Fallows  must  be  kept  very  clean  from  couch  and  other  grasses  and 
weeds. 

Nothing  more  dangerous  than  to  leave  strijos  and  ixttclies  of  grass  or 
lays  in  ploughed  fields. 

Waste  and  tvood  lands  harbour  wireworms. 

Two  crops  in  succession  stock  the  land  with  them,  especially  potatoes. 

Tivo  inches  of  the  turf  taken  off  pasture-land  by  a  hreast-plough  an 
excellent  process  to  secure  the  succeeding  crop:  shallow  ploughing  is  sup- 
posed to  kill  the  roots. 

Feeding  land  close  with  sheep  will  prevent  the  eggs  being  laid. 

Folding  oxen  and  sheep  in  the  spring  may  also  keep  the  beetles  from 
coming  out  of  the  earth. 

Harroiving  and  hard  rolling  in  March  and  April  strongly  recommended. 

Top-dressings  of  lime  useful  before  rolling. 

Woad  will  expel  the  wireworms. 

WJtite  mustard-seed  equally  efficacious;  it  is  supposed  they  cannot  eat 
the  acrid  roots. 

Moivlng  corn  considered  good  for  getting  rid  of  the  wireworms  in  Ger- 
many. 

Amongst  the  leaves  of  siveet  gale  the  wireworms  died  in  two  hours;  it 
is  serviceable,  therefore,  if  mixed  with  manure. 

They  lived  four  days  in  ivater,  and  drowning  them  by  flooding  very 
difficult. 

Rape-cahe  powdered  and  sown  on  a  field  will  preserve  the  wheat  crop. 

JSpirits  of  tar  and  sand  mixed  with  the  soil  will  protect  a  crop. 

Refuse  lime  of  gas-ivorks  will  banish  the  wireworra. 

Chloride  of  lime-iuater  kills  them. 

Nitrate  of  soda  will  destroy  them. 

Salt  on  light  sandy  soils  highly  efficacious. 

Alcohol  will  deprive  them  of  life  in  five  minutes,  and  turpentine  in- 
stantly. 

The  best  hait  in  a  flower  garden  is  sliced  potato  stuck  down. 

Pieces  of  turnip,  cabbage,  beet-root,  parsnip,  carrot,  and  apple,  will  also 
attract  them. 

Hand-picking  a  most  certain  remedy. 
.    Rooks  invaluable  in  catching  wireworms,  consuming  immense  quantities. 

Wagtails,  robins,  blackbirds,  thrushes,  and  many  small  birds,  will  feed 
upon  them. 

Pheasants  and  paHridges  very  useful  in  clearing  turnips  of  them, 

La'pwinc/s  attack  them  in  low  grounds. 
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Bucks,  turkeys,  and  fowls  will  pick  them  up  in  ploughed  fields. 
Moles  feed,  almost  entirely  on  insects,  and  are  incessantly  labouring  to 
find  the  wireworms  and  other  subterranean  larvae. 
Froys,  toads,  and,  lizards  feed  on  insects. 

Wireworms  are  infested  by  the  parasitic  larva)  of  an  ichneumon. 
A  species  of  worm  also  lives  in  their  bodies. 

Explanation  of  Plate  F. 

Fig.  1.  Eggs  ot  Elatcr  ohscurus. 

a*,  The  same  magnified. 
Fig.  2.  Tlie  true  wirewomi  or  larva  of  Slater  lincatus  or  E.  ruficaudis  ? 
Fig.  2*.  The  under  side  greatly  magnified. 
j*,  The  first  thoracic  segment. 
Z*,  The  proleg  or  false  foot. 

m*,  The  three  pairs  of  pectoral  legs. 

n*,  One  of  the  legs  greatly  magnified  to  show  the  spines  and  claw. 
Fig.  3*.   The  labrura  or  upper  lip  of  the  wireworm. 
Fig.  4*.   The  clypeus  or  nose  of  the  wireworm. 

Fig.  5*.   A  large  space  under  the  head,  formed  by  the  union  of  the  bases  of  the  maxillre 
and  labium. 

b*,  Base  of  maxilljB. 

c*,  The  mentum  or  chin. 

d*,  The  labium  or  under  lip. 

e*,  The  labial  palpi  or  feelers. 

/*,  The  large  maxillary  lobe,  the  smaller  one  below  it. 

9*,   The  maxillary  palpus  or  feeler. 
Fig.  6*.   One  of  the  mandibles  or  jaws. 
Fig.  7*.  One  of  the  minute  antennae  or  horns. 

/i*,  A  horn  greatly  magnified. 

i*,  Another  horn,  with  an  extra  lobe. 
Fig.  8*.  Upper  side  of  the  head,  showing  the  position  of  the  jaws,  mouth,  and  two 

minute  dots  like  eyes. 
Fig.  9*.  Terminal  segments  of  abdomen. 

I-*,  One  of  the  large  spiracles. 

I*,  The  proleg  or  false  foot,  and  vent? 
Fig.  10.  The  earthen  case  formed  by  the  wireworm  to  contain  and  protect  the  chrysalis. 
Fig.  11.  The  upper  side  of  the  pupa  or  chrysalis  removed  from  the  case. 
Fig.  11*.   Under  side  of  the  same. 
Fig.  12.  Elate}'  (Athous)  ruficaudis. 
Fig.  12*.  The  same  magnified. 
Fig.  13*.  The  antenna  or  horn  of  Elater  ohscurus. 
Fig.  14*.  Hind-leg  of  ditto. 
Fig.  15*.  Male  organs  of  generation  oi  Elater  pectuiicornis. 

2i*,  Apical  segment  of  abdomen. 

q*,  Central  instrument. 
Fig.  16*.  Female  organs  of  generation  or  ovipositor  in  the  same  species. 

»•*,  The  external  lobes  inclosing  the  oviduct. 
Fig.  17*.   Apical  abdominal  segment  and  female  organs  of  generation  of  Elater  olsciirus. 

s*.  The  two  horny  lobes  uniting  and  inclosing  the  oviduct. 
Fig.  IS*.  Male  organs  of  generation  in  the  same  species. 

t*.  The  central  instrument. 
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Fig.  19*.  The  under  side  of  thorax  of  Elater  ohscurus. 

0*,   One  of  the  grooves  for  receiving  the  antennae  in  repose. 

?«*,   Cavities  receiving  the  first  pair  of  legs. 

r*,   Spine  employed  in  leaping. 
Fig.  20*.   Postpectus,  with  one  of  the  hinder  legs  attached, 
w*,   Cavities  receiving  the  second  pair  of  legs. 

a;*,   Coxse  or  hips,  to  which  the  third  pair  of  legs  is  attached. 

y*,   The  cavity  into  which  the  spine  v  fits. 
Fig.  21*.   Labrum  or  upper  lip  of  the  beetle  called  Elater  obscuras. 
Fig.  22*.  Mandibles  or  jaws  ot  Elater  ohscurus. 
Fig.  23*.  Mentum  or  chin  of  Elater  obscurvs. 

2*,   Labium  or  under  lip. 

a*,   Palpi  or  feelers. 
Fig.  24*.  Maxillsp,  with  their  hairy  lobes. 

b*,   Palpi  or  feelers. 
Fig.  25.  Elata-  {Agriotes)  obscurus,  in  outline. 
Fig.  25*.  The  same  magnified  and  shaded. 
Fig.  26*.  Elater  Uneatus  represented  flying. 

c,  The  natural  dimensions. 
Fig.  27*.   Hind-leg  of  Elater  ruficaudis. 

d*,  The  tarsus  or  foot,  showing  the  fourth  minute  joint. 
Fig.  28.  A  young  wheat  plant;  the  dotted  line  denoting  the  surface  of  the  soil. 
Fig.  29.  A  small  wireworm  feeding  in  the  base  of  the  stem  in  the  earth. 
Fig.  30.  A  young  turnip  plant,  with  its  roots  bitten  ofi'by  the  wireworms. 

e,   A  portion  near  the  base  gnawed  by  them. 

All  the  figures  are  drawn  from  nature ;  and  the  foregoing  numbers  and  letters  with  a  *  attach 
uidicate  that  the  objects  referred  to  are  represented  much  larger  than  life. 


hcooKO'i  =!  HOHasNiaa  mjo  svae  nog  ^  sixovia 
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CHAPTER    VII. 

THE   NATUliAL  HISTORY  AND   ECONOMY   OF   THE  ANIMALS   CALLED  WIREWORMS, 
SOME   OF  WHICH   AFFECT   THE   TURNIPS,    CORN   CROPS,    ETC. 

The  history  of  the  true  wu-eworms  was  concluded  in  the  last  chapter,  but 
I  am  inclined  to  believe  that  some  of  the  following  insects,  belonging  to 
the  same  ftimily,  may  contribute,  in  their  larva  state,  to  the  injury  of  the 
field  and  garden ;  and,  as  they  are  constantly  fomid  in  corn-fields  in  the  beetle 
state,  figm-es  and  descriptions  of  them  cannot  be  miacceptable  to  the  farmer ; 
these  I  shall  therefore  now  lay  before  him,  hoping  that  they  may  lead  to  a 
more  perfect  knowledge  of  their  economy.  I  shall  afterwards  proceed  to  give 
an  account  of  the  other  animals  which  appear  to  assist,  with  the  larvce  of  the 
elaters,  in  the  destruction  of  the  crops,  by  attacking  the  roots  of  the  turnips, 
&c. ;  all  of  which  have  been  incorrectl}^  denominated  wire  worms  by  the 
cultivator. 

Order  Coleoptera,  Family  Elaterid^. 

No.  5  is  an  elater  which  I  fi-equently  observe  in  corn  fields;  I  find  it  also 
under  stones :  I  have  taken  it  ofi"  birch  trees'  in  woods,  &c.  Its  appearanc?e 
lasts  firom  the  end  of  April  until  August,  but  nothing  is  known  of  its  economy, 
or  of  the  wireworm  which  it  produces.     It  is  called — 

Elater  (Lepldotus)  holosericeus,  Fab.* — the  Satin-coated  Click-beetle. — It 
is  elliptical  or  boat-shaped,  deep  brown,  thickly  and  minutely  punctm-ed,  and 
clouded  with  silky,  oclu-eous  pubescence :  antennse  scarcely  so  long  as  the  head 
and  thorax,  slightly  pubescent,  eleven-jointed;  basal  joint  the  stoutest,  some- 
what chopper-shaped,  and  chestnut-coloured ;  second,  minute ;  third,  long  and 
slender,  clavate;  fourth  and  six  following  produced  internally,  obtrigonate, 
apical  joint  elongate-ovate,  apex  narrowed  (Plate  G,  fig.  a;  and  No.  28,  fig.  8); 
head  small  (No.  28,  fig.  4) ;  palpi  and  eyes  black ;  thorax  convex,  semi-ovate, 
concave  before,  broadest  at  the  base,  which  is  bi-sinuated,  the  angles  produced, 
each  forming  a  strong  trigonal  lobe,  not  very  acute;  pectoral  lobe  rather 

*  See  Curtia's  British  Entomology,  fol.  and  Plate  694,  for  di.ssections,  &c.,  of  the  Elateridw;  and 
the  Quide,  Genus  309,  for  an  arrangement  of  the  species. 
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small  and  tapering  (No.  28,  fig.  7"^) ;  sciitel  large  and  orbicular;  elytra  more 
than  twice  as  long  as  the  thorax,  and  scarcely  broader  at  the  middle,  the 
ochreous  pubescence  often  forming  two  ocelli  on  the  disk;  nine  pimctured 

striae  on  each  elytron,  most  dis- 
No.  -2$.      ,f^, ,  ^ijict  at  the  base ;    costa  emar- 

ginate  towards  the  base ;  wings 
ample;  legs  short,  slender^  and 
pale  fenmginous;  length,  5  lines; 
breadth,  2  lines  (Plate  G,  fig.  31, 
and  No.  2S,  fig.  1 ;  2,  the  natm-al 
size). 
OQ  Y^  2  v^r^  6.  This  elater  is  fomid  in  corn 

fields,  and  in  sandy  places,  at 
the  same  periods  as  the  foregoing  species;  but  whether  its  larva,  or  wire- 
worm,  is  injm-ious  to  the  crops,  I  am  unable  to  state ;  it  is  named — 

Mater  (Agrypnus)  murinus,  Limi. — the  Mouse-coloiu-ed  Click-beetle. — It 
is  rather  broad  and  boat-shaped,  entirely  clothed  with  very  short  ash-colom^ed 
depressed  hairs,  marbled  wdth  brown,  more  or  less  ochreous,  and  is  thickly 
and  minutely  punctured:  antemise  shorter  than  the  thorax,  rather  stout, 
and  eleven-jointed,  bright  ferruginous;  basal  joint  stout,  oblong,  and  piceous, 
second,  small,  semi-ovate;  tliird,  smaller,  pear-shaped;  fom-th  and  six  following 
compressed,  produced  internally,  obtrigonate,  apical  joint  longer,  ovate,  the 
apex  suddenly  narrowed  (fig.  b);  head  semi-orbicular,  depressed;  eyes  scarcely 
visible;  thorax  twice  as  broad,  orbicular,  convex  on  the  back,  with  two 
tubercles  on  the  disk ;  beneath  are  two  deep  fissm-es  to  receive  the  antennae, 
and  the  pectoral  spine  is  long  and  attenuated,  the  apex  subulate;  scutel 
ovate-conic;  eljrtra  a  little  broader  than  the  thorax,  and  more  than  twice 
as  long,  hinder  portion  attenuated,  the  apex  rounded,  sloped  suddenly 
towards  the  thorax  at  the  base ;  there  are  nine  indistinctly  punctm-ed  strife 
on  each,  and  the  costal  margin  is  deeply  emarginate  to  receive  the  hinder 
thighs ;  wings  ample ;  legs  short  and  shining  pitchy ;  the  tips  of  the  thighs 
and  the  tarsi  fulvous — the  latter  are  five-jointed  and  tapering,  ba-sal  joint  the 
stoutest  and  the  longest  m  the  hinder  jxiir ;  claws  moderate  and  acute ;  tibiae 
rough,  with  series  of  minute  bristles;  length,  6  lines;  breadth,  2^  lines;  some- 
times much  larger  (fig.  32). 

7.  This  species  of  click-beetle  is  sometimes  abundant  in  com  fields,  also  in 
hedges  and  grassy  places,  in  May  and  two  succeeding  months ;  but  as  the 


*  Fig.  6  e.Yhibits  the  b.ase  of  the  body,  or  postpectus,  with  four  cavities,  in  which  the  legs  were 
inserted:  this,  as  well  as  figs.  4,  5,  and  7,  are  given  to  show  the  structure  of  the  leaping  apparatus, 
&c..  of  the  under  side. 
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wireworm  lives  iu  decaying  trees,  it  is  not  likely  to  do  any  miscliief  to  the 
crops.     It  is  named — 

Mater  (Melanotics)  fulvipes,  Herbst — the  Tawny-legged  Click-beetle. — It 
is  alao  called  by  Marshani,  E.  castanipes — a  more  appropriate  name,  as  its  legs 
aa-e  of  a  chestnut  colom\  It  is  very  long,  naiTOW,  and  shining  black,  thickly 
pimctm-ed,  and  clothed  with  very  short,  line,  ochi-eoas  pubescence;  antennae  as 
long  as  the  thorax,  compressed,  pubescent,  fulvous,  and  eleven-jointed;  basal 
joint  stout  and  subpyiiform ;  second,  minute,  nearly  globose ;  third,  small  obo- 
vate ;  fom-tli  and  six  following  produced  internally,  obtrigonate,  but  slightly 
decreasing  in  diameter  to  the  apical  joint,  wliich  is  spindle-shaped  (fig.  c) ;  mouth 
pale  ferruginous,  the  labrum  and  tips  of  mandibles  piceous ;  head  rather  broad, 
semi-orbicular;  the  eyes  hemispherical;  clypeus  forming  a  sharp  projecting 
shelf  over  the  mouth;  thorax  convex,  somewhat  semi- ovate,  almost  straight 
before,  the  base  nearly  straight  also,  the  angles  forming  rather  narrow  lobes, 
appearing  pointed  above,  but  trimcated  laterally ;  there  is  a  dorsal  impression, 
broadest  at  the  base,  and  a  short  longitudinal  channel  on  each  side,  close  to 
the  lobes ;  the  pectoral  spine  is  rather  long  and  narrow ;  scutel  tongue-shaped; 
elytra  thrice  as  long  as  the  thorax,  but  not  broader,  linear,  the  apex  subovate, 
they  are  more  finely  pimctm-ed  than  the  thorax,  and  there  are  nine  punctured 
striae  on  each ;  costal  margin  gently  hollowed  towards  the  base ;  wings  ample ; 
legs  moderately  long,  chestnut- coloured ;  tarsi  tapering,  basal  joint  the  stoutest, 
and  a  little  elongated;  fom^th  small;  claws  mmute;  length  from  6  to  9  lines; 
breadth  from  If  to  2|  hues  (fig.  33). 

8  Is  nearly  alKed  to  the  Mater  ohscurus,  Plate  F,  fig,  25,  but  it  is  smaller. 
The  wii'eworm  of  this  species  is  said  to  aboimd  in  gi*ass  fields,  where  it  feeds 
with  those  of  U.  ohscurus  and  E.  lineatus;  the  perfect  insects  are  occasionally 
found  in  miiltitudes  in  marshy  districts  in  the  rejectamenta  left  by  floods  in 
Norfolk,  Cambridgeshire,  fcc,  and  in  the  spiing  and  summer  months  they  are 
abundant  everywhere.     This  has  been  called,  I  know  not  why — 

Elater  (Agriotes)  sputator,'^  Linn. — the  Spitting  Click-beetle. — It  is  red- 
dish brown,  clothed  with  short,  depressed,  oclu-eous  pubescence;  antennae 
scarcely  so  long  as  the  thorax,  compressed,  pubescent;  basal  joint  stout;  second 
rather  longer  than  the  third,  wdiich  is  oval,  the  remainder  short  and  obovate, 
terminal  joint  elongated;  apex  conical;  head  and  thorax  black,  shining,  and 
thickly  punctm-ed ;  the  anterior  margin  of  the  latter,  and  the  hinder  lobes, 
reddish  brown ;  the  head  is  somewhat  orbicular ;  the  clypeus  nan-owed ;  thorax 
longer  than  broad,  naiTOw,  oblong,  very  convex,  with  a  dorsal  impression 
behind,  the  posterior  angles  forming  trimcated  lobes ;  scutel  oval,  trimcated  at 
the  base ;  elytra  not  broader  than  the  thorax,  and  twice  as  long,  nearly  linear, 
*  See  Chapter  vi.  p.  158. 
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the  apex  ovate ;  they  are  somewhat  scabrose,  with  nine  stria?  on  each,  not 
neatly  punctm-ed,  and  deepest  at  the  base,  costal  margin  very  concave  towards 
the  base;  wings  ample;  under  side  castaneous  brown,  the  angles  of  the  thorax 
and  the  pectoral  spine,  which  is  rather  long  and  slender,  feiTuginous;  legs 
moderate,  slender;  feet  tapering,  basal  joint  a  httle  elongated;  claws  slender; 
length,  3  lines;  breadth,  1  line  (fig.  34).  The  colour  of  this  insect  varies  con- 
siderably, some  specimens  being  entu-ely  bright  ochreous,  whilst  others  have 
the  head  and  thorax  partially  variegated  with  black. 

9  Is  a  click-beetle,  very  abundant  in  corn  fields,  hedges,  and  meadows,  in 
May  and  June.  I  have  copied  the  tail  of  the  wire  worm  from  Bouche  (fig.  41), 
who  asserts  that  it  lives  two  years  in  rotten  horse-dung  in  a  high  state  of 
decomposition,  when  it  is  almost  become  earthy,  and  with  it  the  wireworms 
are  of  course  conveyed  into  the  fields  and  gardens.     The  beetle  is  called — 

Elater  (Athous)  niger,  Linn. — the  Black  Click-beetle. — It  is  boat-shaped, 
shining  black,  finely  punctured,  and  clothed  ^yith  yellowish  pubescence,  which 
is  not  depressed ;  antennee  longer  than  the  thorax,  compressed,  tapering,  and 
hairy;  basal  joint  stout;  second,  minute,  ovate;  third,  obtrigonate;  the  following 
similar  but  larger,  produced  on  the  inside,  but  decreasing  towards  the  apical 
joint,  which  is  fusiform  (fig.  d) ;  head  suborbicular,  the  clypeus  forming  a 
projection  over  the  trophi ;  thorax  twice  as  broad,  oval,  very  convex,  the  pos- 
terior angles  not  acute,  a  little  divaricating ;  pectoral  lobe  not  long  and  taper- 
ing ;  scutel  ovate-trigonate ;  elytra  broader  than  the  thorax,  elliptical,  the 
apex  ovate  or  subcorneal,  with  nine  punctured  striae  on  each,  most  distinct  at 
the  base ;  wings  ample ;  legs  not  long ;  thighs  stoutish,  three  basal  joints  of 
tarsi  cushioned  beneath ;  second  and  third,  dilated ;  fourth,  minute ;  fifth,  slen- 
der; claws  small;  length,  5|  to  6  lines;  breadth.  If  to  2  lines  (fig.  35). 

10.  Abundant  in  Jmie,  July,  and  August,  upon  oaks  and  alders  in  woods, 
and  not  unfrequent  in  com  fields,  but  nothing  is  known  of  its  economy.  It 
has  received  the  name  of — 

Elater  (Dolopius)  marginatus,  Linn. — the  Margined  Click-beetle,  and  is 
the  E.  suturalis  of  Marsham. — It  is  narrow  and  elliptical,  shining,  testaceous, 
and  clothed  with  short, 'ochreous  pubescence;  antennae  longer  than  the  head 
and  thorax,  slender,  compressed,  fulvous,  and  pubescent ;  basal  joint  the  stout- 
est, clavate;  second  and  third  the  slenderest,  elongated — the  latter  a  little  the 
shortest;  fourth  and  foUowing  stouter  and  clavate;  terminal  joint  subfusiform 
(fig,  e) ;  head  and  thorax  thickly  and  strongly  punctured — ^the  former  obtuse, 
convex,  and  pitchy,  the  latter  longer  than  broad,  very  convex,  piceous, 
anterior  and  posterior  margins  bright  ochreous,  including  the  angles,  which 
are  very  acute  and  slightly  divaricating ;  scutel  subovate ;  elytra  linear,  thrice 
as  long  as  the  thorax,  sometimes  rather  broader,  attenuated  or  ovate  behind, 
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oclireous  or  reddish  brt)wn,  with  a  space  down  the  suture,  and  sometimes  the 
costal  margin  brown ;  they  are  somewhat  scabrose,  with  nine  distinctly  punc- 
tiu*ed  striae  on  each,  the  outer  margin  slightly  concave  towards  the  base ; 
wings  ample ;  imder  side  more  or  less  fuscous  or  castaneoiLS ;  the  pectoral  spine 
long  and  narrow,  but  thick ;  apex  of  abdomen  testaceous ;  legs  moderately 
long,  slender,  and  pale  ferruginous ;  tarsi,  with  the  terminal  joint,  the  slen- 
derest, basal  joint  elongated;  claws  minute;  length,  3|  lines;  breadth,  f  hue 
(fig.  36).  An  exceedingly  variable  species  in  outline  and  colour,  some  speci- 
mens being  broader  than  others,  and  the  antennae  are  apparently  stouter  in 
the  males;  some  examples  are  entirely  bright  ochreous  or  chestnut,  and  others 
are  imiformly  of  a  pitchy  colom-. 

11.  This  species  also  frequents  corn  fields,  meadows,  hedges,  &rc.,  but 
whether  its  larva  is  injurious  to  the  crops  has  not  been  ascertained ;  it  is  so 
like  the  former  one  (U.  marginatus)  in  miniature,  that  it  will  be  unnecessary 
to  figiu-e  it.  It  is  about  the  size  of  E.  limhatus  of  Linnfeus,  but  the  thorax 
is  narrower  and  less  convex,  and  there  is  generally  a  distinct  sort  of  shallow 
groove  down  the  cro^vn  of  the  head.     It  is  distinguished  by  tlie  name  of — 

Elater  (Adrastus)  acuminatus,  Step. — the  Pointed  Click-beetle. — It  is 
elliptical,  narrow,  shining  testaceous,  and  clothed  mth  short  ochreous  pubes- 
cence; head  and  thorax  black,  pimctiu-ed- — the  former  with  an  impression 
down  the  centre,  the  latter  longer  than  broad ;  the  anterior  margin  and  pos- 
terior angles,  which  are  acuminated,  are  testaceous ;  antennce  longer  than  the 
head  and  thorax,  compressed,  castaneous;  basal  joint  elongated,  stout;  second 
and  tliird  obovate,  the  latter  a  little  the  shortest ;  fom-th  and  following  some- 
what obovate,  truncate,  terminal  joint  fusiform;  scutel  dark,  oval;  elytra  nearly 
thrice  as  long  as  the  thorax,  pimctured,  testaceous,  the  suture  often  dusky,  espe- 
cially near  the  apex,  with  nine  punctured  stripe  on  each;  imder  side  piceous;  pec- 
toral spine  long  and  slender;  legs  ochreous;  length,  2  lines;  breadth,  about  |  Hne. 

12  Also  frequents  com  fields,  hedges,  gi-assy  and  woody  places,  from  April 
to  August,  but  its  economy  is  unknown.  It  is  the  Elater  (Athous)  longicollis 
of  Fabricius,  the  Long-necked  Click-beetle.  The  male  is  long  and  narrow, 
ochreous,  and  clothed  with  very  short  pubescence  of  the  same  colour;  head 
and  thorax  thickly  and  coarsely  pmictured,  dull  Ijlack ;  the  anterior  margin 
of  the  latter,  the  sides  and  base,  including  the  angles  as  well  as  the  clypeus, 
more  or  less  feiTuginous  in  many  examples ;  this  portion  of  the  head  is  very 
concave,  the  margin  thickened  and  slightly  reflexed ;  the  antennae  are  more 
than  half  the  length  of  the  body,  slender,  and  compressed ;  the  basal  joint  is 
clavate,  and  not  stouter  than  the  following,  which  are  elongate-clavate  and 
truncated,  excepting  the  second,  which  is  minute,  and  the  terminal  joint,  which 
is  subfusiform  (fig.  /);  the  head  is  subquadi'ate ;  the  eyes  very  promiaent; 
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thorax  long  and  narrow,  not  much  broader  than  the  head  before,  gradually 
and  shghtly  increasing  in  diameter  to  the  base ;  the  angles  short  and  trmi- 
cated  laterally ;  the  sides  are  nearly  straight,  but  slightly  convex  near  the 
middle ;  down  the  back  is  a  faint  channel,  with  a  slight  fovea  on  each  side 
near  the  base ;  pectoral  spine  long  and  slender ;  scutel  smaD,  black,  and  punc- 
tm-ed ;  elytra  more  than  twice  as  long  as  the  thorax,  and  a  little  broader, 
linear,  the  apex  ovate,  the  costal  margin  fuscous  and  very  gently  concave 
near  the  base ;  they  are  slightly  glossy,  a  little  rugose,  with  nine  distinctly 
punctured  striae  on  each;  wings  ample;  under  side  more  or  less  piceous,  except- 
ing the  body,  which  is  ochreous  and  very  glossy,  sometimes  pitchy  down  the 
centre,  or  having  two  fuscous  spots  on  each  segment ;  legs  longish,  slender, 
and  deep  ochreous;  tarsi  tapering,  basal  joint  elongated;  fourth,  minute;  length, 
4^  lines;  breadth  rather  more  than  1  line  (fig.  38).  The  female  differs  so 
considerably  from  the  male  in  form,  that  the  name  of  longicollis  is  not  appro- 
priate ;  it  is  much  broader  and  larger,  the  antennae  are  not  so  long,  the  third 
and  following  joints  being  obtrigonate ;  this  sex  varies  also  greatly  in  colom-, 
some  specimens  being  entu^ely  brown,  others  of  an  ochreous  chestnut,  &c. 

As  the  wii-eworms  seem  to  be  easily  distinguished  from  each  other  by  the 
apical  segment  of  the  abdomen,  I  have  copied  from  Bouchd*  those  which  he 
has  described,  hoping  it  may  tend  to  their  being  accurately  identified  with 
their  respective  click-beetles  by  some  one  who  may  be  fortimate  enough  to 
rear  them  hereafter.  Fig.  41  he  calls  the  wireworm  of  Elater  niger  (see 
fig.  35);  42  is  Elater  Uneatus;  43,  Elater  fulvipes  (see  fig.  33);  and  44, 
Elater  fulvipennis.  I  must,  however,  observe,  that  I  have  some  doubt  of 
his  figure  of  E.  niger  belonging  to  that  species;  but  the  wireworm  of  E. 
Uneatus  he  has  certainly  mistaken,  as  will  be  seen  by  referring  to  our  Plate 
F,  fig.  9,t  which  represents  the  same  portion  of  the  wii-eworm  as  fig.  42,  Plate 
O.  Bouch^'s  figure  of  E.  fulvipes  approaches  that  which  I  believe  to  be  the 
wireworm  of  that  insect ;  and  as  his  cba wings  are  not  accm*ate,  I  fear,  it  is 
most  probable  they  are  identical.  His  Elater  fulvipennis  is  most  probably 
correctly  named,  as  it  lives  in  decayed  timber,  in  which  it  changes  to  a  beetle 
with  yellowish  or  reddish  elytra :  his  figure  represents  the  under  side  with  the 
anal  foot  contracted.  I  have  found,  at  different  times,  the  wireworms  of  two 
allied  species,  namely,-  E.  sanguineus,  Linn.,  and  E.  rufipennis,  Hofi!,  wh<jse 
habits  are  similar,  and  their  figure  very  like  Bouchd's. 

*  NaturgcscJdchte  dcr  Insecten,  Plate  8,  figs.  31-34. 

t  WLether  this  be  the  wireworm  of  Elater  ruficaudis,  or  of  E.  Uneatus,  I  cannot  positively 
decide,  for  they  seem  to  be  so  exceedingly  similar,  that  it  is  impossible  to  detect  the  slightest  differ- 
ence between  any  of  the  specimens  I  have  found  at  the  roots  of  the  turnips  and  corn  crops,  or 
amongst  the  multitude  of  examples  which  have  been  transmitted  to  me  for  my  inspection;  yet  I  think 
the  largest  specimen  must  belong  to  E.  ruficaudis. 
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At  fig.  39  I  have  dl-a\v^l  a  wire  worm,  wliicli  I  believe  to  be  the  larva  of 
Slater  falvipes  (fig.  33) ;  it  is  very  shining,  nearly  as  large  as  the  figure,  of 
a  fen-uginous  colour,  with  a  few  long  hairs  distributed  over  the  body,  and  a 
channel  down  the  back ;  the  head  is  flattened,  with  four  channels  in  front 
(fig.  g),  and  the  tail  is  conical,  concave  above,  with  fom-  channels  at  the  base, 
rugose  and  transversely  striated  towards  the  tip,  which  is  aciuninated,  form- 
ing a  tooth,  with  two  obscure  tubercles  on  each  side  (fig.  h) ;  the  jaws  are 
black,  the  six  })ectoral  legs  small,  and  the  anal  foot  distinct. 

This  wireworm  cannot,  I  imagine,  be  injm-ious  to  the  cultivator,  as  it  feeds 
in  decajdng  trees,  from  which  I  have  cut  it  out,  together  with  the  perfect 
insect.  Bouch^  says  it  lives  two  years  in  soft  willow  wood,  and  becomes  a 
pupa  there  in  winter. 

Fig.  40,  I  think,  may  prove  to  be  the  wireworm  of  E.  murinus  (fig.  32)> 
or  of  Elater  niger  (fig.  35).  It  does  not,  however,  agi-ee  with  Bouch^'s  figure 
of  E.  niger  (fig.  41),  but  whether  he  be  correct  I  cannot  determine.  I  have 
thought  it  necessary  to  give  a  di'awing  of  it,  having  received  specimens  with 
other  wireworms  from  Sun-ey  in  August ;  and  I  have  met  with  the  same 
species  under  stones,  occasionally,  on  grassy  downs.  It  is  very  shining,  ochre- 
ous,  and  clothed  with  longer  hairs  than  usual,  with  a  taint  channel  down  the 
back ;  the  head,  fii'st  thoracic  segment,  and  tail  are  ferruginous ;  it  is  not  so 
eylindiical  as  the  common  wireworm ;  the  head  is  broad  and  flattened ;  the 
jaws  are  longish,  arched,  acute,  and  black  (fig.  i);  the  first  thoracic  segment 
is  naiTOwed  behind ;  the  apical  segment  is  somewhat  semi-ovate,  with  a  large 
oval  excavation,  fijrming  a  hollow  above ;  it  is  rugose,  with  two  longitudinal 
channels ;  the  sides  are  denticulated,  and  at  the  apex  are  two  large  teeth, 
generally  notched,  and  separated  by  a  triangular  fissure ;  the  under  side  is 
tuberculated,  and  the  anal  foot  is  large  and  broad,  with  a  shoi-t  homy  spine 
on  each  side  (fig.  h) ;  the  six  pectoral  feet  are  small,  but  serrated  beneath  with 
spines,  and  terminated  by  simple  claws. 

We  have  seen,  in  the  foregoing  chapters,  that  many  insects  prey  upon  one 
another,  and  that  probably  no  species  injmious  to  agriculture  is  free  from  the 
attacks  of  parasitic  and  predaceous  insects,  which,  by  subsistmg  upon  the 
mischievous  multitudes,  subdue  their  numbers  and  render  a  most  essential 
service  to  man.  I  have  already  alluded  to  those  which  live  upon  the  wire- 
worms  in  the  previous  chapter;  but  as  I  have  now  obtained  additional 
materials,  and  am  enabled  to  add  figures  of  the  insects  which  destroy  them,  as 
well  as  others  which  infest  the  click-beetles,  I  shall  describe  these  valuable 
little  fiiends  of  the  cultivator. 

Thousands  of  insects,  called  Carabidce,  varying  greatly  in  size,  from  halt 
a  line  to  an  inch  in  leng-th,  may  be  found  under  stones  and  clods,  in  fields. 
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meadows,  and  gardens,  where  they  secrete  themselves  by  day,  and  sally  forth 
at  night  to  feed  upon  other  insects,  worms,  larvye,  &c.,  which  come  to  the  sur- 
face at  that  period,  either  to  feed  or  to  migrate;  they  are  consequently 
eminently  serviceable  in  reducing  the  ranks  of  noxious  animals.  During  a 
drought  they  retire  into  cracks  in  the  earth,  and  to  the  most  humid  spots, 
and  evidently  enjoy  the  refreshing  rains  which  succeed.  I  have  seen  the 
large  Carabus  glahratus  *  in  mountainous  districts  running  about  immediately 
after  a  thunder-storm,  each  having  a  tolerably  large  earth-worm  in  its  mouth; 
others,  as  the  splendid  Calosoma  sycoi:)lianta,\  Hve  entirely  upon  caterpillars 
in  trees ;  and  there  is  one  which  well  deserves  notice  from  its  feeding  upon 
the  wireworms — a  fact  for  which  I  am  indebted  to  a  most  zealous  naturalist, 
Mr.  Marshall  Fisher  of  Ely.  The  insect  alluded  to  belongs  to  the  order 
CoLEOPTERA,  the  family  Carabid^e,  and  the  genus  Carabus  of  Linnaeus, 
but  it  has  been  designated  by  a  new  generic  name  by  Megerle,  and  is  now 
called — 

13.  Steropus  madidus,  Fab.  (fig.  45),  from  its  inhabiting  wet  and  damp 
localities.  It  is  shining  black ;  the  legs  are  often  red ;  head  oval,  forming  a 
neck  behind ;  the  eyes  are  not  large,  but  prominent  and  hemispherical ;  the 
mouth  is  complete,  and  furnished  with  two  pairs  of  longish  jointed  palpi  of  a 
chestnut  colom-,  and  two  large  cm-ved  and  acute  jaws;:j:  antennae  not  longer 
than  the  thorax,  tapering,  the  apex  sometimes  of  an  orange  colour ;  thorax 
broader  than  the  head,  somewhat  obovate,  concave  before,  trmicated  at  the 
base,  the  angles  rounded,  with  a  large  fovea  on  each,  marked  with  two  short 
longitudinal  channels,  and  a  sharp  indented  dorsal  fuiTOW ;  the  entire  sm-face 
is  delicately  striated  with  transverse  wavy  lines,  which  are  only  visible  under 
a  magnifier;  the  scutel  is  short  and  broad;  the  elytra  are  convex  and  soldered 
together,  and  consequently  both  sexes  are  destitute  of  wings ;  their  form  is 
oval,  narrowed  at  the  base,  each  having  nine  deep  striae,  the  first  furcate  next 
the  scutel,  the  eighth  impressed  with  strong  punctures,  the  costal  edge  a  little 
emarginated  on  each  side  towards  the  tip ;  legs  strong,  thighs  stout ;  anterior 
tibife  the  thickest,  with  a  notch  on  the  inside  producing  a  spine,  and  another 
at  the  apex ;  the  others  are  spiny,  with  bristles,  and  terminated  by  a  pair  of 
moveable  spurs;  the  tarsi  are  five-jointed,  and  fm-nished  with  two  sharp  claws; 
in  the  male  the  first  pair  of  feet  are  dilated  and  cushioned  beneath,  the  three 
basal  joints  being  broad  and  heart-shaped,  the  fom'th  similar  but  minute; 
length,  7  lines ;  breadth,  2^  fines. 

S.  madidus  is  a  very  active  insect;  it  prowls  about  at  night,  and  is  admir- 
ably adapted  to  its  predaceous  mode  of  life.     The  free  motion  of  its  neck  and 

*  Donovan's  British  Insects,  v.  15,  Plate  505.  f  Curtis's  Bnt.  Ent.,  fol.  ard  Plate  330. 

X  See  Curtis's  Brit.  But.,  Plate  171,  for  dissections,  &c. 
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thorax  gives  it  an  advantage  over  most  insects  of  its  own  size,  and  its  strong 
legs  are  furnished  with  spurs  and  spines,  which  enable  it  to  stand  firaily, 
and  resist  the  efforts  of  any  individual  endeavoiu-ing  to  escape  from  its  gi'asp. 
The  sensitive  homs  are  in  constant  motion ;  with  its  long  palpi  it  embraces 
its  victim,  whilst  it  tears  it  in  pieces  with  its  sharp  and  powerful  jaws.  Wlien 
touched,  these  beetles  eject  a  tenibly  fetid  and  dirty  fluid  from  the  mouth, 
which  is  probably  a  defence  against  the  more  powerful  and  kindred  species. 
To  show  the  usefidness  of  this  insect,  I  cannot  do  better  than  give  Mr. 
Fisher  s  own  statement  of  the  facts  which  came  under  his  observation.  He 
says,  "My  brother  Henry,  seeing  a  field  which  had  been  sown  with  oats  much 
injured,  pulled  up  several  plants,  and  found  numerous  wireworms  at  the 
roots  of  each.  He  put  them  into  a  box  with  several  black  beetles  of  the 
family  Carabidce,  which  he  detected  in  the  same  field,  and  on  opening  it  a 
short  time  after,  he  saw  one  of  the  beetles  with  a  wireworm  in  its  mouth. 
Profiting  by  this  accidental  discovery,  I  placed  two  of  the  beetles  under  a 
glass  with  a  wireworm ;  the  beetles  appeared  to  whet  their  mandibles,  ready 
for  the  attack,  and  in  an  instant  each  had  seized  the  wireworm,  the  writhings 
of  which  threw  the  beetles  upon  their  backs ;  they  quickly  recovered  their 
legs,  and  the  worm  was  soon  divided,  each  taking  his  share,  and  entirely 
sucking  out  the  milky  contents,  leaving  only  small  fragments  of  the  horny 
skin.  I  then  introduced  several  more  worms  under  the  glass,  and  they  as 
speedily  disappeared.  I  repeated  the  experiment  several  times  with  the  same 
results ;  I  therefore  think  I  may  fairly  conclude  that  this  beetle  is  a  natmul 
enemy  of  the  wireworm." 

I  can  also  add  the  interesting  history  and  economy  of  another  ground 
beetle,  which  were  communicated  to  me  by  Mr.  F.  J.  Graham.  It  inhabits 
turnip  fields,  and  is  named — 

13*.  Nebria  (Helobia*)  brevicolUs,  Fab.  This  beetle,  which  is  abundant 
under  stones,  is  depressed  and  black;  the  palpi  eleven-jointed;  antennae,  shanks, 
and  feet  pitchy  red,  the  head  being  furnished  with  strong  mandibles;  the 
thorax  is  short,  broader  than  long,  and  somewhat  heart-shaped;  the  wing- 
cases  are  ovate,  long,  and  broad,  with  several  pimctured  strise  on  each;  in  the 
third  stria  from  the  sutm-e  there  are  three  or  fom-  larger  impressed  punctures, 
and  beneath  the  elytra  are  the  wings  folded  for  flight;  length,  -i^  to  6  lines. 

Mr.  Graham  informed  me  that  on  the  9th  March,  1850,  he  observed  in 
tiu-nip  and  corn  fields  at  Cranford,  little  heaps  of  earth  thrown  up  from 
timnels,  and  at  the  depth  of  an  inch  and  a  half  he  found  cells  of  an  oval 
form,  and  within  them  the  larva  of  H.  brevicolUs,  which  no  doubt  is  carni- 

*  Curtis's  British  Entomology,  fol.  and  Plate  103. 
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vorous.  On  the  lltli  April,  Mr.  Graham  sent  me  the  pupa  which  had  lately 
changed  to  that  state;  and  on  the  21st  of  the  same  month  he  bred  the  beetle. 
It  began  to  feed  on  some  small  caterpillars  on  the  23d ;  and  on  the  night  of 
the  24th,  ate  the  whole  of  a  wire  worm,  excepting  the  skin  of  the  back;  but 
flies  (at  least  in  confinement)  seem  to  be  the  favourite  food  of  these  beetles. 
I  may  add,  that  on  opening  the  cells  of  the  specimens  Mr.  Graham  had  kindly 
foi-warded  to  me,  I  found  one  was  partly  consumed,  and  the  other  had 
produced  six  specimens  of  Prodotrupes  viator  (t) ;  thus  showing  that  this 
parasite  keeps  in  check  the  wireworms,  and  also  the  larvae  of  ground  beetles. 

It  is  not  a  little  remarkable,  that,  about  the  same  time,  the  economy  of 
H.  brevicollis  was  discovered  and  published  in  the  Annates  de  la  Soc.  Ent. 
de  France*  by  M.  Blisson,  accompanied  by  an  excellent  plate  exhibiting 
its  economy.  These  larvae  are  pale  brownish,  very  active,  with  formidable 
jaws,  having  six  thoracic  legs,  and  a  foot  at  the  apex  between  two  long 
bristles.  Nothing  has  been  recorded  regarding  the  food  of  these  larvae,  but 
in  all  probability  they  are  more  serviceable  in  the  destruction  of  other  insects 
than  the  beetle  itself 

Fig.  46  represents  a  dead  shrivelled  wireworm,  of  Mater  lineatus,  I 
believe,  which  was  infested  with  parasitic  larvae,  one  of  which  had  become 
a  pupa  (fig.  p),  so  greatly  advanced  that  in  a  few  days  the  perfect  fly  would 
have  been  hatched.  By  some  accident  this  pupa  was  forced  through  the 
skin,  and  it  is  evident  that  it  was  some  species  of  ichnemnon,t  for  the  head 
(fig.  47,  I)  is  distinct  enough,  and  shows  the  two  eyes ;  the  antennae  (fig.  m) 
are  inclosed,  as  the  whole  animal  is,  in  a  transparent  shroud.  Fig.  n  exhibits 
the  thorax,  and  fig.  o  the  legs  and  jointed  feet.  I  had  hoped  to  breed  this 
insect,  but  it  died,  and  it  must  therefore  be  left  for  futui'e  inquirers  to  deter- 
mine the  species  of  this  usefid  little  being,  which  was  not  unknown  to  Bierk- 
ander,  and  is  very  probably  far  from  imcommon.  The  specimen  was  sent  to 
me  the  1st  August,  1841,  having  been  just  discovered  with  other  wireworms 
in  Surrey. 

The  click-beetles  tliemselves  are  not  free  from  the  assaults  of  minor 
enemies,  which  may  not  actually  destroy  them,  but  I  imagine  they  must 
exhaust  and  weaken  tire  individuals  they  attack,  so  as  to  render  them  inca- 
]iable  of  fulfiUing  their  functions  with  energy.  Of  these  animals  two  very 
different  species  have  come  imder  my  observation,  which  I  wiU  now  describe; 
1  )ut  it  will  not  be  irrelevant  to  observe  that  the  class  Insecta,  as  it  stood  in 
the  last  century,  included  crabs,  lobsters,  spiders,  centipedes,  &c.  LatreiUe, 
however,   and  modem  philosophers  have  very  properly  divided   them  into 

*  See  Second  Series,  vol.  vi.  p.  73. 

t  This,  there  can  be  little  doubt,  was  a  Prodotrupes,  as  was  shown  in  tbe  previous  chapter. 
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tliree  classes ;  *  the  first  is  called  Crustacea,  the  second  Arachnides,  the  third 
Insecta.  With  the  first  we  shall  have  nothing  to  do  in  this  voliune ;  the 
third  is  distmguished  by  its  pair  of  genuine  antemise,  six  thoracic  legs,  fee, 
comprismg  all  the  insects  whose  histories  we  have  recorded;  and  the  second  will 
include  most  of  the  few  remaming  animals,  wliicli  will  complete  this  chapter. 

The  class  Arachnides  embraces  the  millipedes,  spiders,  lice,  mites,  ticks, 
.Sec.  Amongst  the  last  are  included  the  little  parasites  before  us,  the  first  of 
wliich  belongs  to  the  order  Acera,  family  RiciN^  or  ticks,  genus  Uropoda 
of  Latreille.  The  Baron  de  Geer  describes  a  tick  nearly  allied  to  om^s  under 
the  name  of  Acarus  vegetans;  t  but  as  that  species  is  attached  by  the  apex 
of  the  body  and  this  by  the  back,  I  am  induced  to  tliink  it  a  distinct  species, 
which  I  shall  call — 

14).  Uropoda  vmbiUca. — It  is  oval,  rusty-brown  and  shining;  the  upper 
side  horny,  shield-shaped,  convex  and  pimctm-ed,  wdtli  longish  scattered  hairs. 
From  the  back,  but  a  Httle  on  one  side,  arises  a  peduncle  (fig.  49,  s),  which  is 
wliite,  transparent,  as  long  as  the  animal,  sometimes  gradually  increasing  to 
the  extremity,  which  is  attached  to  the  elytra  of  the  elater  (fig.  48,  r).  It 
has  eight  short-jointed  legs,  more  or  less  clothed  with  hairs,  which  in  repose 
are  pressed  close  to  the  imder  side ;  the  first  pair  seem  to  be  somewhat  palpi- 
form,  and  a  little  the  longest,  especially  in  the  terminal  joint,  which  is  densely 
hairy  at  the  apex ;  the  second  pair  are  the  shortest,  similar  to  the  preceding, 
but  tapering,  and  less  hairy;  the  others  are  terminated  by  a  slender  transparent 
clavate  joint,  destitute  of  hairs  (fig.  48,  q;  the  natural  size). 

This  cm-ious  tick  infests  the  Elater  obscurus  (fig.  48),  attaching  itself  in 
considerable  numbers  to  the  wing-cases,  by  a  singular  contrivance  in  the  shape 
of  a  thread,  which  is  fixed  by  one  end  to  the  tick,  and  by  the  other  to  the 
click-beetle.  This  is  probably  a  provision  to  prevent  the  tormented  animal 
ft'om  rubbing  off"  his  parasites ;  they  are  able,  according  to  the  remarks  of  De 
Geer,  to  remove  when  they  please,  by  crawling  in  a  certain  direction  until  the 
cord  is  sufficiently  stramed  to  cause  the  end  to  be  detaclied  from  the  beetle. 
It  has  been  supposed  that  these  animals  obtain  their  nutriment  through  this 
tube ;  and  whether  they  possess  a  rostrum  for  sucking  I  have  not  been  able 
to  ascertain,  from  the  extreme  minuteness  and  obscurity  of  the  head. 

The  other  parasite  belongs  to  the  same  order,  Acera,  +  but  to  the  family 
Microphthira,  and  the  genus  Leptus,  Latreille.  It  infests  the  click-beetle 
named  Elater  rujicaudis,  which  has  been  already  described  and  figured.  §     It 

*  Dr.  Leach  formed  the  insects  of  Linnneus  into  five  classes,  namely,  Crustacea,  Arachnoiila, 
Acari,  Myriapoda,  and  Insecta. 

+  Mimoires  pour  servir  a  VHistoire  des  Tnsectes,  v.  vii.  p.  123,  Plate  7,  figs.  15  and  16. 
t  Latreille,  in  his  later  works,  makes  this  a  family  only  of  his  Arachnides. 
§  See  Plate  F,  fig.  12. 
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is  a  very  different  little  animal  to  the  JJropoda  umbilica,  thrusting  its  beak 
into  the  punctures  of  the  thorax  and  elytra  of  the  beetle,  and  thus  absorbs 
the  juices  (fig.  50,  i).  The  dreadful  pest  called  the  harvest-bug,*  which 
insinuates  itself  into  one's  legs,  causing  an  insupportable  irritation,  and  which 
is  also  red,  but  invisible,  or  nearly  so,  to  the  naked  eye,  is  closely  allied,  I 
beheve,  to  our  tick,  which  appears  to  be  described  by  De  Geer  under  the 
name  oiAcarus  Phalangii,  from  its  infestiag  the  harvest-spider  (Phalangium 
Opilio).     It  now  bears  the  appellation  of — 

15.  Leptus  Phalangii. — It  is  of  a  brilliant  scarlet  colour,  and  soft.  The 
head  is  pear-shaped,  terminating  in  an  attenuated  slightly- cm* ved  rostrum, 
and  on  each  side  is  an  appendage  forming  a  pair  of  horns  or  short  legs ;  these 
seem  to  be  tri-articulate,  the  basal  joint  the  stoutest,  third  smaU.  The  abdo- 
men is  large,  and  like  an  oval  bag,  attached  by  a  narrow  base,  forming  a 
neck.  The  back  and  beUy  are  sparingly  clothed  with  black  stoutish  hairs. 
To  the  pectus  are  attached  six  long  slender  legs,  remote  at  their  base,  especially 
the  hinder  pair,  which  are  the  longest,  and  those  before  them  are  shorter  than 
the  second  pair:  they  are  composed  of  many  joints,  and  clothed  with  black 
hairs,  which  appear  thick,  from  their  being  pubescent,  I  suspect:  fig.  51;  the 
natm-al  size  being  shown  at  t,  fig.  50,  and  No.  28,  fig.  8;  9,  magnified. 

Having  now  discussed  every  subject,  I  believe,  relating  to  the  "  true 
wire  worms,"  I  shall  turn  to  the  history  of  the  other  animals  which  are  im- 
properly included  by  agricultm'ists  imder  that  denomination,  and  may  not 
inaptly  be  termed  "  false  wireworms."  Some  of  them  may  be  almost  as 
injurious  to  the  crops  as  those  just  described;  but  as  portions  of  their  economy 
stni  remain  doubtful,  this  is  a  point  which  I  fear  cannot  be  determined  satis- 
factorily. 

A  general  belief  prevails  amongst  farmers  that  the  larger  gnats,  or  Tii^ulce, 
called  crane-flies,  daddy  long-legs,  &c.,  are  the  parents  of  the  wireworms. 
This  we  have  already  shown  to  be  quite  a  mistake,  yet  it  is  very  far  from 
improbable  that  the  maggots  of  the  Tipida  oleracea,  &c.,  may  do  mischief 
to  farm  as  well  as  to  garden  crops ;  but  as  they  are  most  destructive  to  grass 
lands,  I  shall  pass  by  their  history  imtil  I  arrive  at  that  portion  of  my  woi-k. 
There  is,  however,  a  larva  of  a  fly  {Musca  ?)  which  I  shaU  here  describe  and 
figm-e,  as  it  is  an  undoubted  enemj''  to  the  corn  crops ;  and,  being  one  of  the 
false  wireworms,  it  will  come  imder  this  head.  I  regret  exceedingly  that  it 
did  not  reach  my  hands  in  a  living  state,  in  order  that  I  might  have  reared 
it,  to  ascertain  the  parent  insect.  The  larvae  alluded  to  were  found  in  gi'eat 
numbers  in  May,  1841,  attacking  the  roots  of  Lord  Prudhoe's  wheat,  and 

♦  Leptus  autumnalis,  figtired  in  Shaw'e  Zoological  Miscellany,  vol.  ii.  Plate  42 
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were  transmitted  to  Mr.  Yarrell,  wlio  gave  them  eventually  to  me.  They 
were  of  a  yellow  ochreoiis  colour,  composed  of  the  usual  number  of  segments 
(fig.  52),  tapering  to  the  head,  and  trmicated  at  the  tail,  and  were  about  two 
lines  long  {v).  The  head  was  fm-nished  with  two  small  black  horny  fangs 
(u);  and  the  tail  was  cut  oif  abruptly,  the  lower  circumference  being  deeply 
indented,  and  forming  several  irregular  lobes,  and  in  the  centre  were  two 
brown  tubercles  {tv).     It  was  destitute  of  feet,  as  such  maggots  usually  are. 

I  must  not  omit  to  mention  a  gnat,  probably  the  Tipula  maculosa,  which 
I  have  bred  from  larvse;  these  no  doubt  are  exceedingly  destructive  to  young 
plants  in  turnip  and  corn  fields,  where  I  have  seen  the  gnats  in  multitudes. 

The  remaining  animals  which  infest  the  roots  of  corn  and  other  crops,  and 
called  also  wii-eworms  by  the  farmers,  belonged  to  the  class  Ai'aclmides  and 
the  order  Myriapoda.  Latreille  subsequently  altered  the  value  of  these 
tenns,  changing  them  to  the  class  Myriapoda,  the  order  Chilognatha,  and 
the  family  Anguifoemia.  Linnaeus  gave  them  the  generic  name  of  JuLUS ; 
and  from  the  typical  species  resembling  snakes  in  miniatiu*e,  especially  the 
slow-worm,  I  have  applied  to  them  the  English  appellation  of  snake-mUli- 
pedes.  After  describing  them  I  will  relate  their  history  and  economy.  One 
has  been  named — 

16.  Julus  giittatus  by  Fabricius,  and  pulchellus  by  Leach — the  Spotted 
or  Beautiful  Snake-millipede.  It  is  now  included  in  the  genus  Blaniulus. 
This  species  is  from  one-sixth  to  half  an  inch  long,  or  upwards.  It  is  slender, 
cylindi'ical,  and  shiuiner  (x) ;  it  has 

•'  &    V    / '  No.  29. 

about  170  legs;  the  horns  are  cla- 
vate,  pubescent,  and  seven-jointed, 
the  apical  j  oint  being  miaute  (y) ;  the 
eyes  are  black,  and  coarsely  granu- 
lated;* it  is  pale  ochreous,  with  a 
double  row  of  bright  crimson  spots 
down  each  side,  excepting  the  fom* 
fii'st  and  five  last  segments;  the 
whole  of  them  are  faintly  striated 

longitudinally  with  a  rather  deep  incision  separating  the  rings  (fig.  53,  and 
No.  29,  fig.  2;  3,  magnified). 

After  death  this  species  becomes  of  a  fine  sanguineous  purple,  which  will 
stain  the  paper  upon  which  the  specimens  are  giunmed.  It  is,  I  think,  the 
most  widely  spread,  if  not  the  most  abundant,  of  the  snake-millipedes.  It 
inhabits  both  fields  and  gardens,  and  has  been  observed  feeding  upon  a  smaU 
HelLx. 


Guerin  says  they  have  none ;  perhaps  they  are  only  visible  when  alive. 
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17.  Julus  Londinensis  of  Leach,  the  London  Snake-millipede  (fig.  54!, 
and  No.  29,  fig.  1),  is  visually  about  an  inch  long,  cylindiical,  shining,  and 
rather  stout.  It  is  of  a  dark  lead  coloui-.  The  segments  are  longitudinally 
striated,  the  margins  subferruginous ;  there  are  two  black  dots  on  each, 
excepting  the  five  thoracic  and  four  apical  ones,  forming  a  line  of  pores  down 
each  side,  from  which  an  acid  liquor  flows,  of  a  disagi'eeable  odour,  which  is 
said  to  be  employed  to  defend  itself  from  enemies.  The  legs  are  dirty  white, 
and  amomit  to  about  1 60,  in  pairs  on  each  side,  so  that  each  segment  seems 
to  be  provided  with  fom*  legs.  The  head  is  brownish,  and  pubescent,  with 
black  granulated  eyes.  The  antenn^B  are  brown,  clavate,  and  a  little  hairy. 
The  basal  joint  is  svibglobose;  second  elongated,  and  slightly  exceeding  the 
following  in  length;  the  third,  fom'th,  and  fifth  are  stouter,  ovate-truncate, 
the  last  formmg  a  club  in  union  vnth  the  sixth,  which  is  small.  Thoracic 
segment  twice  as  long  as  the  others.  Apex  of  abdomen  rounded,  with  a 
vertical  slit;  the  penultimate  ring  with  the  centre  a  Httle  angulated,  and 
lapping  over  the  apex,  but  not  mucronated  (z). 

This  is  a  large  species,  and  similar  to  the  following;  but  there  are  gigantic 
snake-millipedes  in  South  America,  as  thick  as  one's  little  finger,  and  up- 
wards of  half  a  foot  in  length.  Julus  Londinensis  was  so  named  from  its 
having  been  fii^st  discovered  in  the  neighbourhood  of  the  metropolis ;  and  it 
infests  the  roots  of  wheat  in  Sm-rey,  from  whence  I  have  received  specimens 
at  the  end  of  April,  which  had  not  arrived  at  their  full  growth. 

18.  Jidus  terrestris,  Linnaeus — the  Earth  Snake -millipede  (No.  29, 
fig.  4,  magnified).  Shining,  cylindi-ical,  and  piceous ;  rather  strongly  striated 
longitudinally ;  the  edges  of  the  segments  brownish,  a  line  of  indistinct  black 
pores  on  each  side ;  the  legs  ochreous  ;  eyes  black,  and  granulated ;  antenngs 
spotted,  longer  than  the  first  thoracic  segment,  which  is  larger  than  the 
others,  seven-jointed,  basal  joint  globose,  four  following  elongated,  clavate, 
truncate,  the  last  being  the  stoutest,  and  forming  with  the  sixth  and  seventh 
a  little  oval  club,  the  apical  joint  being  minute  (b,  and  No.  29,  fig.  5) ; 
penultimate  segment  of  abdomen  mucronated  (a) ;  the  lobe  subtrigonate,  the 
tip  rounded. 

This  species  greatly  resembles  the  foregoing,  but  the  spined  tail  and  longer 
antemise  readily  distinguish  it.  I  remember  one  being  discovered  inside  a 
rotten  pear. 

19.  Jidus puncttdus,  Leach — the  Dotted  Snake-millipede — is  often  an  inch 
long,  but  rather  slender,  cylindrical,  and  of  a  testaceous  bro-wn  or  ochreous 
colour ;  the  margins  of  the  segments  are  finely  and  very  closely  striated ;  the 
crown  of  the  head  and  thoracic  segment  are  freckled,  the  penultimate  one  is 
mucronated,  the  lobe  oval;  face,  antennae,  and  legs,  pale  ochreous;  eyes  gray. 
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gi'amilated  with  black.  When  alive  this  species  is  of  a  somewhat  pellucid 
pale  flesh  colour,  every  segment  with  a  black  dot  forming  a  line  down  each 
side. 

I  generally  find  this  julus  amongst  the  moss  on  old  stumps,  and  under 
stones  in  woods ;  but  I  think  I  have  received  it  with  the  other  species  from 
gardens. 

20.  Julus  latent r'tatus,  Curtis — the  Broad-lined  Snake-millipede — is  5  or 
6  lines  long,  of  a  dull  ochreous  lilac  with  a  pui-ple  tint,  cylindi-ical,  very  shining, 
sparingly  striated,  the  lines  not  approximating ;  down  each  side  is  a  row  of 
dots,  and  the  penidtimate  segment  is  not  mucronated,  but  slightly  angulated 
and  rounded,  as  in  Julus  Londinensis ;  the  antennae  are  stout  and  rather 
short,  pilose  and  capitate,  second  joint  the  longest,  the  apex  very  pubescent. 

This  julus  I  took  at  first  for  the  young  of  J.  Londinensis,  but  the  strisG 
are  twice  as  far  apart  as  in  any  other  species  I  have  examined,  and  when 
dead  it  gi-eatly  resembles  /.  pulcJtellus  in  colour.  I  have  never  seen  it  alive; 
but  thousands  were  infesting  a  gai'den  at  Nantwich,  and  a  small  box  full 
was  forwarded  to  me. 

21.  Julus  pilosus,  Newport's  MSS. — the  Hairy  Snake-millipede — is  nearly 
an  inch  long,  rather  slender,  cylindrical,  lead- coloured,  slightly  pilose,  the 
margins  of  the  segments  being  striated  and  somewhat  ciliated,  the  penulti- 
mate segment  is  mucronated;  the  lobe  is  pointed,  and  projects  beyond  the 
terminal  joint,  wliich  is  brown  and  hairy ;  there  is  a  line  of  black  dots  down 
each  side;  the  thoracic  segment,  head,  and  antennae  are  brown:  these  last  are 
rather  long,  slender,  very  pubescent,  and  slightly  clavate;  the  fifth  joint  is 
nearly  as  long  as  the  second. 

This  very  distinct  species  stands  in  the  British  Museiun  with  the  above 
appropriate  name,  being  distinguished  from  all  the  othei's  by  the  hairs 
scattered  over  its  entire  length.  I  have  found  it  more  than  once  infesting 
the  roots  of  cabbages  in  gardens  in  Marck 

There  is  one  more  species  which  belongs  to  the  geniLS  Polydesmus  of 
Latreille.  It  is  essentially  distinguished  fi-om  the  juli  by  the  apparent 
absence  of  the  eyes,  as  well  as  by  its  flattened  back,  the  segments  being  a 
little  dilated  or  margined  on  the  sides,  and  the  hinder  angles  of  each  are 
acute ;  the  tail  is  mucronated,  and  it  has  only  between  sixty  and  seventy 
legs:  the  antennae  are  seven-jointed,  the  basal  joint  being  subglobose;  second, 
ovate;  the  thu-d  is  by  far  the  longest;  the  two  following  are  elongate, 
clavate,  and  truncated ;  the  sixth  is  stouter  and  ovate,  forming  a  little  club ; 
the  seventh  is  small  (d);  the  species  is  named — 

22.  Polydesmus  complaiiatus,  Linnaeus — the  Flattened  Millipede  (fig.  55; 
and  No.  29,  figs.  6  and  7)- — It  is  of  a  pale  lilac  colour  above ;  the  back  is 
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granulated ;  the  belly  is  whitish ;  the  legs  are  more  or  less  oehreous.  It  is 
generally  from  ^  inch  to  3^  lines  long  (c),  but  when  arrived  at  matm-ity  some 
specimens  are  as  large  as  fig.  55. 

This  is  reported  to  be  by  far  the  most  destructive  species.  In  April, 
considerable  numbers  of  the  smaller  ones  were  detected  eating  the  roots  of 
wheat,  and  in  the  spring  and  autmnn  they  were  injuring  the  roots  of  onions 
and  pansies.  They  propagate  rapidly  where  the  earth  is  undisturbed ;  and 
.specimens  measuiing  three-quarters  of  an  inch  have  been  foimd  under  garden 
pots  at  the  roots  of  anemones.  In  a  systematic  arrangement  Polydesmus 
forms  a  natural  transition  from  the  snake-millipedes  to  the  centipedes,  called 
ScoloiJendrce,  the  habits  of  all  being  similar;  but  as  the  numbers  of  the  latter 
family  are  comparatively  insignificant,  and  they  are  said  to  live  like  the 
earth-worms  upon  the  soil  alone — wliich,  however,  I  very  much  doubt — it  will 
be  unnecessary  at  present  to  enter  fm'ther  into  their  economy. 

The  snake-miUipedes  seem  to  be  both  carnivorous  and  herbivorous,  for 
they  have  been  detected  feeding  upon  small  snails,  as  well  as  upon  the  pupa 
of  a  fly;  and  they  are  believed  to  live  also  upon  larvae,  acari,  earth-worms, 
&c.;  and  there  is  such  abundant  evidence  of  their  destroying  the  roots  of 
many  vegetables,  being  found  clustered  together  in  multitudes  at  the  roots 
of  corn,  potatoes,  turnips,  cabbages,  fee,  that  there  can  be  little  doubt  of 
their  doing  great  mischief  to  many  crops  of  the  gardener,  and  apparently 
to  the  farmer  also.  In  order  to  confirm  this  generally  received  opinion, 
wliich  appeared  formerly  to  rest  upon  doubtful  evidence,  I  shall  enumerate 
the  different  proofs  which  have  come  to  my  own  knowledge.*  A  garden 
at  Ledbury,  Herefordshire,  was  infested  by  Julus  pulchcllus,  wlrich  con- 
gregated in  masses  at  the  roots  of  the  brassica  tribe.  On  pulling  up  some 
rotten  cabbage  stalks  in  the  beginning  of  March,  I  found  the  Julus  pilosus 
amongst  the  roots ;  they  were  then  of  a  large  size,  and  had,  as  well  as  I  could 
Jiscertain,  156  feet,  being  thirty-nine  pairs  on  each  side.  At  the  end  of  the 
same  month  Julus  L ondin ensis  wns  detected  at  the  roots  of  wheat;  they 
were  at  that  time  an  inch  long,  and  Julus  ptdchellus  was  observed  with 
them :  these  I  buried  at  the  roots  of  some  potatoes  and  wheat,  which  I  dug 
up  in  August,  when  the  former  were  completely  decayed,  but  the  latter  were 
not  in  the  least  injured;  and  I  could  not  detect  any  of  the  snake-miUipedes. 
I  received  some  roots  of  the  scarlet-bean  from  XJUswater,  in  Westmoreland, 
which  were  eaten  through  and  through  by  the  Julus  pulchellus  and  Poly- 
desmus complanatus,  wliich  were  still  sticking  in  the  holes  formed  by  them 
in  the  cotyledons;  and  the  party  who  transmitted  them  stated  that  thousands 

Latreille  says,  "These  insects  (the  millipedes)  live  upon  substances  both  vegetable  and  animal, 
but  dead  and  decomposed."— See  Cuvier's  Reyne  Animal,  edition  1829,  vol.  iv.  p.  333. 
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of  those  species  infested  his  garden,  destroying  the  pease  and  kidney-beans 
also.  Near  Nantwich,  in  Cheshire,  the  Jul  its  latestriatus  was  in  countless 
myi-iads  in  January  184<4,  destroying  the  potted  plants  in  the  green-houses, 
by  eating  the  rind  just  at  or  under  the  surface  of  the  soil ;  and  cauliflowers 
and  cabbage  plants  shared  the  same  fate  in  the  garden :  nearly  at  that  period 
of  the  year  the  J  id  us  Londinensis  was  doing  great  injuiy  to  the  early  potato 
crops  near  Chester.  My  friend  Mr.  W.  W.  Saunders,  who  is  too  able  a  natu- 
ralist to  be  deceived,  lias  ascertained  that  the  juli  are  very  destructive  in  his 
garden  at  Wandsworth,  where  they  devoured  the  young  shoots  of  the  heart's- 
ease  just  below  the  surface.  I  have  more  than  once  observed  the  snake- 
millipedes  and  polydesmi  in  September  infesting  the  roots  of  onions  which 
had  been  attacked  by  the  maggots  of  a  fly ;  *  and  the  polydesmus  injures 
the  carrot  crops  by  eating  various  labyi-inths  in  the  roots.  The  juli  are  also 
found  in  pears,  apples,  &c.,  but  I  believe  not  in  sound  fruit.  A  few  similar 
proofs  the  reader  will  have  observed  appended  to  the  descriptions  of  the 
various  species.  These  animals  are  also  found  in  considerable  numbers  under 
the  loose  bark  of  decaying  trees,  in  company  with  woodlice,  earwig's,  &c., 
also  amongst  the  moss  which  clothes  the  base  and  holes  in  the  trunks  and 
stumps  of  trees,  and  likewise  under  stones  in  humid  situations. 

The  action  of  the  snake- millipedes  is  very  remarkable;  the  horns  are 
constantly  moving  when  they  walk,  which  is  very  leisurely,  yet  they  appear 
to  glide  along  in  a  very  peculiar  manner,  owing  to  the  immense  number  of 
leg's  they  possess,  amounting  sometimes  to  240:  these  legs  are  very  small, 
jointed,  and  terminate  in  a  single  claw,  and  are  so  thickly  set  in  pairs,  that 
when  the  animal  is  in  motion  they  resemble  a  fringe  of  hairs,  one  pair  moving 
after  another  in  quick  succession,  yet  with  the  most  exact  and  beautiful 
regularity,  causing  an  imdulatory  effect.  They  are  able  to  jerk  themselves 
about  like  a  scotched  snake,  and  when  disturbed  they  coil  themselves  up 
spirally,  the  head  forming  the  centre,  and  all  the  legs  are  then  contracted  and 
concealed,  and  in  this  position  they  appear  to  repose. 

These  animals  being  long-lived  have  ample  means  of  doing  mischief,  if  such 
be  theu'  natm-e,  for  they  do  not  arrive  at  their  full  growth  until  the  expira- 
tion of  two  years,  when  the  organs  of  generation  are  developed,  and  during 
that  period  they  change  their  skins,  or  rather  horny  coats,  five  times :  in  this 
respect  they  resemble  the  true  wireworms,  but  there  is  a  great  difference  in 
their  economy;  for  these,  as  we  have  shown,  become  beetles,  and  pass  through 
four  distinct  stages  or  metamorphoses,  namely,  the  egg,  larva,  pupa,  and 
beetle,  whereas  the  snake -millipedes,   &c.,  are  animals  which  seem  to  be 

*  Called  Anthomyia  ceparum,  Hoffmansegg;  see  Gardeners'  Chronicle,  vol.  i.  p.  39G. 
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always  in  a  caterpillar  state,  undergoing  a  constant  succession  of  growth,  and 
increasing  in  bulk  from  their  birth  to  their  death,  so  that  they  are  active  and 
feeding  dru-ing  the  whole  period  of  their  lives,  and  do  not,  like  the  true  wire- 
worms  and  other  larvae  of  insects,  ever  change  to  anything  else.  The  females 
lay  their  eggs  from  Christmas  imtil  the  middle  of  spring,  each  depositing  a 
great  nmnber  in  the  earth :  those  of  some  species  are  round,  whilst  others  are 
stated  to  be  oval  and  of  a  dirty  or  yellowish  white  colour-.  A  few  of  these 
animals,  however,  may  be  said  to  undergo  certain  degrees  of  perfection  as 
they  increase  in  stature,  for  they  are  very  dissimilar  in  their  inftmcy  to  thek 
parents,  having  very  few  legs  when  they  are  first  hatched,*  at  which  period 
the  young  of  Julus  sahulosus  have  only  three  pairs,  and  seven  or  eight 
abdominal  segments  alone,  but  in  four  days  they  acquire  four  pair  more  with 
additional  rings.  The  number  of  segments  thus  increasing  with  the  age  of 
the  animals,  renders  a  knowledge  of  the  species  difficult  to  acquu-e,  and  this 
is  not  diminished  by  the  frequent  moultings;  it  is  therefore  possible  that  some 
of  the  smaller  species  may  be  only  the  yoimger  state  of  the  larger  ones,  yet  I 
cannot  think  but  that  all  I  have  described  are  quite  distinct. 

The  way  in  which  these  animals  live  amongst  the  roots  of  plants,  renders 
it  extremely  difficult  to  destroy  them,  without  sacrificing  the  infected  crop ; 
and  their  horny  coats,  which  resist  the  point  of  a  pin,  being  impervious  to 
water,  notliing,  I  should  conceive,  coidd  be  of  much  service  but  very  great 
heat  and  hand-picking;  unless,  indeed,  any  di-essing  could  be  discovered 
which  is  disagreeable  to  them:  whether  lime  would  answer  the  purpose  I 
have  no  means  of  ascertaining,  but  I  am  inclined  to  think  it  might,  for  I 
believe  that  they  cannot  endure  heat,  and  I  am  certain  they  are  not  able  to 
exist  without  humidity,  for  if  confined  in  a  box  deprived  of  moist  earth  or 
damp  moss  they  die  in  a  few  hom-s.  The  following  remedies  have  been 
suggested  by  various  writers. 

Watering  the  land  repeatedly  with  lime-water  is  believed  to  destroy  the 
miUipedes,  and  soot  spread  over  the  surface  will  drive  them  away.  Sprink- 
ling nitrate  of  soda  round  the  plants,  and  afterwards  watering  them,  would, 
it  is  presumed,  prove  the  best  remedy,  or  watering  the  land  with  a  solution 
of  the  nitrate  would  be  equally  beneficial,  and  more  applicable  to  extensive 
crops ;  but  this  operation  must  be  performed  in  a  dull  damp  day,  or  in  the 
morning  or  evening  when  the  sun  does  not  shine  upon  the  field,  otherwise  it 
might  scorch  the  leaves.  Mr.  Wilshin,  of  Hayes,  near  Uxbridge,  finds  that 
salt  applied  to  the  land  before  the  crops  are  sown,  is  an  excellent  remedy 
against  all  sorts  of  wireworms.     Traps  should  also  be  resorted  to,  particularly 

*  De  Geer's  Memoires,  vol.  vii.  p.  583,  Flate  36,  figs.  20-22. 
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in  gaixlens,  where  if  loosely  made  baskets,  such  as  strawberry  pottles,  were 
filled  with  damp  moss,  especially  ikiring  cby  weather,  and  sunk  in  the  earth, 
the  juli  would,  in  all  probability,  resort  to  them,  and  the  baskets  might 
easily  be  drawn  out  by  the  handles  every  morning,  in  order  to  examine  their 
contents  and  kill  the  animals.  In  hand-picking,  all  large  stones  autl  clods 
should  be  turned  over,  as  the  millipedes  secrete  themselves  in  such  humid 
situations,  and  where  these  animals  are  abimdant,  large  numbers,  I  expect, 
might  be  caught  by  strewing  old  cabbage-leaves  over  a  field,  in  the  same 
way  as  when  slugs  are  troublesome,  and  employing  chikh-en  to  tm-n  them 
over  and  collect  the  millipedes,  &c.,  secreted  beneath. 

SUADIARY   OF   THE   FOREGOING   CHAPTER. 

Descriptions  of  eight  cUck-heetles  which  inliabit  com  fields,  namely — 

Mater  holosericeus,  the  larva  or  wii-eworm  of  which  is  unknown. 

Mater  miirinus,  it  has  not  been  ascertained  whether  tlie  wu-eworm  of 
this  beetle  is  injm-ious  to  the  crops. 

Elater  fulvipes,  its  wii^eworm  lives  in  decaying  trees, 

Elater  sputator,  the  wireworm  of  this  species  is  very  abmidant  and  inju- 
rious in  meadows  and  pastm-es. 

Elater  niger,  the  wirewonu  is  said  to  live  in  rotten  horse-dimg. 

Elater  inargiTudus,  the  wireworm  of  this  beetle  has  not  been  discovered. 

Elater  acuTYiinatus,  the  economy  of  this  wireworm  is  not  known. 

Elater  longicollis,  the  -wii-eworm  of  tliis  species  has  never  been  detected, 
that  I  am  aware  of 

Descriptions  and  habits  of  the  vjirevjorrns  of  some  of  the  above  and  other 
species  of  click-beetles. 

Some  of  Bouch^'s  figau-es  of  the  wkewonns  appear  to  be  inaccm-ately 
named,  that  of 

Elater  niger  may  be  coiTect,  but  the  larva  of  his 

Elater  lineatus  is  certainly  the  wireworm  of  some  other  species. 

His  Elater  fulvipes  may  be  intended  for  that  wireworm,  and  that  of  his 

Elater  fulvipennis,  inhabiting  decayed  timber,  is  probably  correctly  named. 

Elater  fulvipes,  its  larva  described,  but  it  is  not  injurious  to  the  crops;  it 
lives  two  years  in  decajdng  "sviUow-trees. 

Elater  onurinus,  or  E.  niger,  description  of  the  supposed  wireworm  of  one 
of  those  species. 

Probably  none  of  the  insects  injm-ious  to  agriculture  are  free  from  2^<^'i^<^<^ 
sites,  of  the  class  Insecta. 

The  Carahidce,  eminently  serviceable  in  the  destruction  of  larvae,  worm.s, 
&c.;  Carahus  glahratiis  feeds  upon  the  earth-worm. 
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Calosoma  sycojphanta  feeds  upon  caterpillars. 

Carabus  (Steropus)  m,adidus  destroys  and  feeds  upon  the  true  wireworms. 

Nehria  hrevicoll'is,  another  groimd-beetle,  is  bred  in  turnip  fields,  and 
lives  upon  larvae,  &c. 

One  of  the  true  wireworms  of  the  "  Striped  Click-beetle,"  probably  Elater 
lineatus,  is  inoculated  with  maggots,  which  produce  ichneumons. 

The  click- beetles  are  infested  with  vermin,  which  belong  to  the  class 
Arachnides. 

Uropoda  uinhilica  is  a  tick  which  attaches  itself  in  considerable  numbers 
to  the  click-beetle,  called  Elater  ohscurus. 

Leptus  phalangii  is  a  tick  which  infests  the  Elater  ruficaudis,  the  red- 
tailed  click-beetle. 

History  of  the  false  wireworms. 

The  larva  or  maggot  of  the  Tipula  oleracea,  one  of  the  crane-flies,  is  im- 
properly called  a  wireworm;  it  is  very  injiu-ious  to  pasture  lands. 

The  maggot,  apparently  of  a  fly,  was  abundant  in  a  wheat  field,  feeding 
upon  the  roots. 

Tipula  maculosa,  in  multitudes  on  arable  land. 

Descriptions  of  the  snake  and  other  millipedes  which  infest  the  roots 
of  plants,  and  are  improperly  denominated  wireworms. 

Julus  guttatus  or  pulchellus  inhabits  both  fields  and  gardens,  and  is 
widely  spread  over  England. 

Julus  Londinensis  infests  the  roots  of  wheat  in  April. 

Julus  terrestris  is  found  in  rotten  fruit,  &c. 

Julus  punctcdus  inhabits  moss  on  trees,  and  resides  under  stones. 

Julus  latestriatus,  thousands  infested  a  garden  and  green-house,  destroy- 
ing cabbages  and  potted  plants. 

Julus  pilosus  lives  in  cabbage  roots  in  Marcli. 

Polydesmus  complanatus  is  said  to  be  the  most  destructive  species,  eating 
the  roots  of  wheat  and  destroying  onions  and  garden  flowers. 

Snake-millipedes  feed  upon  animal  as  well  as  vegetable  substances,  such 
as  snails  and  earth-worms ;  and  in  addition  to  the  plants  already  alluded  to, 
potatoes,  turnips,  the  entire  tribe  of  cabbages,  beans,  pease,  carrots,  &c.,  suffer 
from  their  attacks. 

When  the  snake-millipedes  walk  they  glide  along,  and  cmi  themselves 
up  spirally  when  at  rest. 

They  live  two  years  before  they  can  procreate  their  species,  and  change 
their  skins  five  times. 

The  females  lay  a  great  nmnber  of  minute  eggs  in  the  earth,,  from  Christ- 
mas to  the  middle  of  spring. 
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The  young  when  first  hatched  have  only  6'i£c  legs,  which  increase  with  age 
\nitil  they  have  from  150  to  240. 

Application  of  artificial  heat  and  hand-2nchlng  the  most  certain  remedies. 

They  cannot  live  without  'moisture. 

The  application  of  lime  probably  would  be  serviceable  where  they  aboimd, 
especially  I ime-tvater. 

Soot  spread  over  the  land  will  di'ive  them  away. 

Sowing  nitrate  of  soda,  or  watering  the  crops  with  a  solution  of  it,  or  of 
common  salt,  might  destroy  them. 

Bull  damp  days  the  best  for  this  operation,  and  never  attempt  it  when 
the  Sim  shines  upon  the  crop. 

Baskets  filled  with  damp  tyioss,  and  sunk  in  the  earth,  might  be  employed 
in  gardens  as  traps  to  decoy  them,  especially  during  droughts. 

They  will  be  found  under  clods  and  stones  in  fields,  pastm^es,  &c. 

Old  cabbage  leaves,  if  strewed  over  fiekls,  would  attract  them,  where  they 
are  numerous  and  hand-picking  is  resorted  to. 

Explanation  of  Plate  G. 

Fig.  31.   Elater  holosericeus. 

*,  The  same  magnified, 
a*,   The  antenna  or  horn. 
Fig.  32.   Elater  murinus. 

*.    The  same  magnified. 
b*,  The  antenna. 
Fig.  33.  Elater  fidvipes. 

*,   The  same  magnified, 
c*,  The  antenna. 
Fig.  34.  Elater  sputator. 

*,  The  same  magnified. 
Fig.  35.  Elater  niger. 

*,  The  same  magnified. 
d*,  The  antenna. 
Fig.  36.  Elater  marghiatus. 

*,   The  same  magnified, 
e*,  The  antenna. 
Fig.  38.  Elater  longicolUs  $. 

*,  The  same  magnified. 
/*,  The  antenna. 
Fig.  39.   Wireworra  oi  Elater  fulvipes? 
g*,   The  head. 
h*,   The  tail. 
Fig.  40.  Wireworm  oi  Elater  murinus'? 
i*,  Tlie  head. 
I-*,  The  tail. 
Fig.  41.*  Apical  joint  of  the  wireworm  oi  Elater  niger  J 
Fig.  42.*  Do.  do.  called  Elater  lineatus  by  Bouche, 

Fig.  43.*  Do.  do.  Elater  fulvipes? 
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Fig.  44.*  Apical  joint  of  the  wireworm  called  Elater  fulvipennis. 

Fig.  45.*  Steropus  madidus  $. 

Fig.  46.  Emaciated  wireworm  ot  E later  Uneatus? 

p*,   The  pupa  protruded. 
Fig.  47.*  The  same  pupa  magnified. 

I*,  The  head  and  e^-es. 

VI*,  The  antennae. 

n*,  The  thorax. 

0*,   The  feet. 
Fig.  48.*  Elater  obscurus.     The  lihe  shows  the  natural  length. 

r,     The  tick  with  which  it  is  infested. 

q,     The  natural  size  of  the  tick. 
Fig.  49.*   Uropoda  umbilicus,  removed  from  the  click-beetle. 

»,     The  cord  by  which  the  animal  is  attached. 
Fig.  50.  Elater  ruficaudis. 

t,     The  parasitic  ticks,  called  Leptus  phalangiil 
Fig.  51.*  The  same  tick  removed,  and  greatly  magnified. 
Fig.  52.*  Larva  of  some  Tipula? 

V,     The  natural  size. 

w*,  The  head  in  profile. 
w*,  Front  view  of  the  tail. 
Fig.  53.*  Julus  guttatus  or  pulchellus. 

X,     The  natural  size  and  walking. 

ij*,  The  antenna. 
Fig.  54.  Julus  Londinensis. 

z*.  The  unarmed  tail. 

a*.  The  armed  tail  of  Julus  terrestvis. 

b*,  The  antenna  of  the  same  species. 
Fig.  55.  Polijdesmus  complanaius  when  full  grown. 

c,     The  younger  state. 

d*,  The  antenna  magnified. 

All  the  figures  are  drawn  from  nature,  and  those  numbers  and  letters  with  a  *  attached  indicate 
that  the  objects  referred  to  are  represented  much  larger  than  life. 
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CHAPTER    VIIT. 


THE  NATURAL  HISTORY  AND  ECOXOMY  OF  VARIOUS  INSECTS  AFFECTING  THE 
CORN  CROPS,  MANY  OF  THEM  IMPROPERLY  CALLED  WIREWORMS ;  INCLUDING- 
GROUND-BEETLES,  CHAFERS,  OR  IVLiY-BUGS,  ALSO  THE  CATERPILLARS  OF  A 
MOTH  AND  SAW-FLY,  AND  THE   LARVAE  OF  SOME  MINUTE  FLIES. 

It  being  as  much  my  earnest  desire  to  impress  upon  the  agricultui-ist  the 
value  of  scientific  knowledge,  as  it  is  my  constant  hope  that  the  investiga- 
tion of  these  subjects  may  enable  him  to  detect  more  promptly  his  enemies, 
and  likewise  make  him  thoroughly  acquainted  with  his  friends,  namely,  the 
insects  and  other  animals  which  Providence  has  ordained  to  subdue  the 
noxious  species,  in  order  that  the  remedies  suggested  may  be  well  directed, 
I  am  tempted  to  introduce  as  a  preface  to  my  present  subject  a  paragraph 
from  a  practical  and  sensible  author,  who  is  equally  convinced  with  myself 
of  the  value  and  importance  of  a  knowledge  of  insect  economy.  "The  dif- 
ferent sorts  of  grain,"  says  KoUar,  "from  the  period  when  as  seed  they 
are  committed  to  the  earth,  until  they  have  attained  perfect  maturity,  are 
exposed  to  the  attacks  of  various  kinds  of  insects.  The  farmer,  who  is 
entitled,  when  the  weather  is  favom-able,  to  expect  a  plentiful  crop  from 
the  soil,  often  finds  his  hopes  disappointed,  without  being  able  to  imagine 
the  cause.  An  insect  which  escapes  his  notice  from  its  minute  size,  as 
well  as  from  the  difficulty  of  finding  out  its  abode,  is  at  work  destroying 
the  fi'uit  of  his  labours.  The  agricultm-ist  who  is  unacquainted  with  the 
economy  of  insects,  seeks  in  vain  for  the  author  of  this  destruction,  and  not 
unfrequently  attributes  it  to  creatures  which,  in  reality,  are  his  benefactors."  * 
In  the  investigation  of  the  insects  infesting  our  corn  fields,  I  shall 
proceed  with  the  growth  of  the  plants,  as  nearly  as  my  materials  will  aUoA\', 
and  trace  the  ravages  occasioned  by  the  various  species  that  feed  on  the  roots 
and  stems,  others  which  attack  the  flowers  and  ears  in  the  field,  and  those 
which  consume  the  grain  when  housed.  It  is  therefore  only  necessary  to 
remind  the  reader,  that  the  liistory  of  the  corn  insects  was  commenced  in 

*  Kbilar's  Xatur.  der  Schdd.  Insecten,  p.  98;  and  KoUar's  Treatise  on  Insects,  p.  SC. 
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our  last  chapter,*  in  the  account  of  the  wire  worms,  which  attack  the  stems 
close  to  the  roots. 

In  the  Linnean  Transactions  for  1808,  t  are  some  observations  by 
Thomas  Walford,  Esq.,  F.L.S.,  regarding  an  insect  that  was  destroying  the 
wheat,  supposed  by  the  farmers  of  Essex  and  Suffolk  to  be  the  wireworm. 
In  October,  1802,  Mr.  Thomas  Olley,  of  Stoke,  near  Clare,  in  Suffolk,  showed 
Mr.  Walford  some  green  Avheat  which  was  dying  and  losing  plant  very  fast, 

the  reason  of  which  he  could  not 
comprehend.  On  examining  the 
plants,  Mr.  W.  discovered  three 
of  the  larvae  (No.  30,  fig.  1 ;  2, 
magnified),  two  of  wliich  were  in 
the  act  of  destroying  the  wheat 
(fig.  8).  "  With  their  projecting 
jaws,  these  insects  cut  round  the 
outside  gTass  (fig.  a),  about  1  incli 
below  the  surface  of  the  soil,  to  get  at  the  young  white  shoot  in  the  centre, 
which  they  eat:  upon  this  vegetation  is  immediately  stopped,  and  the  plant 
dies.  I  suspect  that  they  first  eat  the  flour  in  the  grains,  which  has  not 
been  drawn  up  by  vegetation;  for,  when  we  touched  them,  they  ran  into 
the  husks  (fig.  c) ;  and  two  of  the  tliree  insects  I  carried  home  in  the  husks, 
which  appear  to  be  their  habitations,  and  probably  the  place  where  they 
change  fi'om  the  larva  to  their  perfect  state."  J 

It  is  now  upwards  of  fifty  years  since  these  facts  were  promulgated,  and 
yet  we  know  no  more  of  the  economy  of  this  singular  little  animal  than 
Mr.  Walford  did.  He  was  inclined  to  think  it  might  be  the  larva  of  a 
Staphylinus,  or  rove -beetle,  only  that  he  considered  they  were  entirely  a 
carnivorous  family,  and  the  same  objection  may  be  made  to  its  being  the 
larva  of  a  Bembidium,  or  some  minute  Carabus,  which  I  suspect  it  to  be. 
It  is  somewhat  remarkable  that  one  has  never  heard  of  the  re-appearance  of 
this  insect ;  but  that  may  be  owing  to  all  I'avages  of  the  kind  being  at  once 
attributed  to  the  wireworm,  which  imfortimately  has  hitherto  stopped  all 
finther  inquiry. 

1.  Staphylinus?^  or  Bemhidium? — The  colour  of  this  larva,  which  is 
not  J  inch  long,  is  not  mentioned;  but  in  all  probability  it  is  ochreous  or 
tawny:  the  head  is  armed  with  strong  jaws  for  cutting,  and  furnished  with 

*  Chapter  vii.  f  Vol.  ix.  p.  156,  and  Plate  18,  f.  1-3. 

t  Linnean  Transactions,  vol.  i.x;.  p.  157. 

§  Mr.  F.  J.  Graham  bred  some  Tachypori,  I  believe,  from  larvfe  which  ate  the  stems  of  his 
seedling  cabbages  in  a  similar  way ;  and  about  the  same  time  I  observed  that  mine  had  been  nibbled 
by  some  insect.     But  I  have  no  direct  evidence  of  their  identity. 


INSECTS   AFFECTING   CORN  CROPS.  213 

feelere  and  two  small  horns ;  it  has  six  thoracic  legs,  terminated  apparently 
by  single  claws ;  there  are  two  rows  of  spines  down  the  back,  and  another 
on  each  side  of  the  body,  which  is  composed  of  eight  segments,  besides  the 
anal  one,  which  is  furnished  with  a  sort  of  tail  or  prehensile  foot,  and  two 
fom'-jointed  setfe  or  feelers,  to  be  employed  when  walking  backward,  as  the 
antennjB  are  in  advancing  forward  (fig.  1 ;  fig.  2  being  the  same  highly 
magnified). 

"  The  injmy,"  says  Mr.  Walford,  "  which  the  pubHc  sustains  by  the 
ravages  of  these  insects,  may  in  some  measiu-e  be  calcidated  from  Mr.  Olley's 
lofss  in  1802:  he  sowed  50  acres  of  a  clay  soil  with  wheat;  out  of  these 
10  acres  were  destroyed  by  them,  which  were  replanted  by  dibbling  in 
1  bushel  of  seed  per  acre.  The  price  of  wheat  at  that  time  was  8s.  per 
bushel.  We  here  observe  one-fifth  part  of  the  quantity  sown  was  destroyed 
by  these  noxiovis  insects." 

From  data  fm-nished  by  a  gentleman  of  great  experience  and  observa- 
tion, *  Mr.  Walford  calculated  that  "  the  quantity  of  wheat  lessened  to  the 
market  by  the  depredations  of  the  wireworms  is  very  frequently,  if  not  annu- 
ally, 60,000  bushels;  wliich  occasions  to  the  farmer  an  additional  expense 
of  at  least  £15,750."  This  w^as  merely  the  value  of  the  seed  resown  on 
clover  lays,  old  pastures  recently  broken  up,  pea  and  bean  stubble,  kc,  dib- 
bling in  and  harrowing. 

2.  Harpalus?  or  Ground-beetle. — Two  cmious  larvse  of  this  genus  were 
transmitted  to  me  dead,  in  February,  1841,  by  a  gentleman  t  who  considered 
they  were  injuring  his  corn  in  a  similar  manner  to  the  wireworms.  As  he 
did  not  succeed,  I  believe,  in  rearing  them,  I  cannot  determine  what  beetle 
they  w^ould  produce,  but  probably  some  carabideous  species,  in  which  case  I 
should  be  rather  disposed  to  consider  that  they  lived  upon  the  wireworms, 
&;c.,  but  this  is  not  a  natural  consequence,  as  we  shall  shortly  prove,  for 
although  most  of  the  CarabidiB  are  carnivorous,  there  are  some  wliich  feed 
upon  the  com  crops  both  in  their  larva  and  beetle  states. 

This  larva  is  4^  lines  long,  hairy,  of  an  ochreous  colom-,  having  an 
enormous  head,  but  tapering  towards  the  tail,  which  is  rust-colom-ed ;  the 
face  is  sloped  off  gently,  with  a  group  of  minute  black  dots  on  each  side, 
looking  like  eyes ;  the  two  antennre  are  porrected,  slender,  hair}^,  and  five- 
jointed;  the  jaws  are  very  strong,  not  crossing,  semilunate,  toothed  internally, 
the  apex  appearing  pointed,  but  it  is  rounded  and  black;  the  maxillae  are 
elongated,  as  well  as  the  labial  palpi,  which  are  bi-articulate,  the  basal  joint 
being  the  stoutest,  the  second  long,  incurved,  slender,   and  tapering;  the 

*  Allen  Taylor,  Esq.,  of  Wimbush  Hall,  Essex. 

t  W.  J.  Clark,  Esq.,  of  Buckland  Tout  Saint,  Totness,  Devon. 
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maxillary  palpi  are  shorter  and  bi-artieiilate ;  the  first  thoracic  segment  is 
very  broad  and  strong,  of  a  ferruginous  tint,  the  two  following  and  the  eight 
abdominal  segments  are  of  a  dull  oclu-eous  tint,  gradually  tapering  to  the 
tail,  which  is  fm-nished  with  a  prehensile  foot  and  two  longish,  tapering, 
articulated  feelers;  the  sides  of  the  body  are  margined  and  plaited:  it  has 
six  pectoral  jointed  legs,  spiny,  and  terminated  by  two  long  claws.  I  ought 
to  state  that  in  consequence  of  my  not  having  seen  the  animal  alive,  it  is 
very  probable  my  description  of  the  abdomen  may  be  incorrect. 

The  economy  and  history  of  the  next  depredator  have  been  carefully 
investigated  by  the  German  natm-alists,  and  therefore  are  well  known.  It 
is  a  predaceous  beetle  which  belongs  to  the  order  Coleoptera  ;  it  is  com- 
prised in  the  family  Carabid^,  and  forms  Avitli  some  other  European  insects 
the  genus  Zabrus,  and  the  species  is  named — 

3.  Z.  gihbus  by  Fabricius,  Carabus  tenebrioides  by  Panzer,  C.  spinijjes 
by  Scopoli,  and  G.  gihbus  by  Marsham. — It  is  convex  and  elliptical,  but 
broad,  of  a  deep  piceous  colour,  smooth  and  shining:  the  mouth  is  feiTuginous; 
the  jaws  are  strong ;  *  the  antennae  are  not  so  long  as  the  thorax,  filiform, 
eleven-jointed,  and  pubescent,  excepting  the  three  basal  joints;  the  eyes  are 
small,  but  prominent ;  the  thorax  is  broad,  a  little  naiTOwed  before,  all  the 
angles  are  rounded,  the  sides  margined,  the  sm-face  is  delicately  striated 
transversely  with  wavy  lines,  and  a  channel  do^vn  the  middle,  the  base  being 
depressed,  thickly  and  coarsely  punctm-ed,  with  a  shallow  fovea  on  each  side 
of  the  centre;  the  scutellum  is  trigonate,  but  minute:  the  elytra  are  a 
little  broader  than  the  thorax,  but  not  so  shining,  ^vith  a  faint  olive  green 
tinge,  and  are  notched  towards  the  apex;  there  are  eight  deep  punctvired 
furrows  on  each,  the  sutural  one  furcated  at  the  base,  and  the  outer  one  is 
strongly  punctured  at  the  shoulder  and  towards  the  apex;  the  ^vings  are 
No.  31.  ample,     and    folded    under    the 

wing-cases;  the  legs  are  stout 
and  bright  ferruginous,  the  thighs 
are  robust  and  piceous ;  the  tibiae 
are  armed  externally  with  series 
of  short  spines  and  dilated  at 
their  extremities,  especially  the 
anterior,  which  are  well  adapted 
for  bmTowing,  they  are  notched 
near  the  apex  and  fm-nished  with  three  spurs,  the  others  have  only  two;  the 
tarsi  are  slendei-  with  series  of  spines  beneath,  and  are  five-jointed,  the  three 


*  See  Curtis's  British  Entoviolofjy,  Plate  and  fol.  188,  for  the  dissections,  &c. 
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ones  being  dilated  in  the  anterior  pair  in  the  males;  the  terminal  joint 
is  clavate,  and  prodvices  a  pair  of  claws.  No.  81,  fig.  1,  represents  the  female 
slightly  magnified,  the  length  being  6  lines,  the  breadth  nearly  3 ;  the  male 
is  sometimes  smaller. 

The  female  beetle  lays  her  eggs  in  clusters  in  the  gromid,  and  the  larva) 
they  produce  appear  to  be  three  years  in  ariiving  at  matmity,  from  their 
being  found  half  grown,  in  company  with  pupie  at  the  same  season,  and  they 
frequently  are  accompanied  by  the  larvaj  of  Melolontha  solstltialis,  "  the 
Small,  or  Summer  Cockchafer."  They  are  of  a  brown  colour,  the  sides  and 
vmder  side  whitish,  nearly  linear,  but  tapeiing  at  the  tail,  somewhat 
depressed,  slightly  hairy,  and  about  1  inch  long;  the  head  is  broad  and 
armed  with  two  strong  jaws,  slender  palpi,  and  two  fine  foiu--jointed  antennae, 
placed  before  the  eyes :  the  first  thoracic  segment  is  very  large  and  subquad- 
rate,  the  second  and  third  are  shoi-ter,  as  well  as  the  nine  abdominal  ones ; 
there  is  a  transparent  line  down  the  back,  a  brown  callous  spot  on  each  side 
of  the  segments,  where  the  stigma  or  breathing-hole  is  situated,  and  above 
these  is  another  line  of  brown  warts,  all  thickened  and  producing  hairs ;  the 
segments  beneath  have  a  similar  callous  spot  at  the  middle  of  each,  with  four 
behind  it,  excepting  the  penultimate  segment,  and  the  anal  one  is  brown  and 
small,  furnished  with  a  proleg,  and  two  short,  pointed,  hairy  horns  composed 
of  three  joints:  the  six  pectoral  legs  are  jomted  and  terminated  by  claws 
(fig.  2;  fig.  3  being  the  animal  magnified). 

These  larvse,  which  seem  to  be  closely  allied  to  the  foregoing  species, 
bore  into  the  earth,  forming  sometimes  immense  numbers  of  perpendicular 
burrows  (fig.  4),  which  often  commence  in  a  curve,  and  extend  from  a  few 
inches  to  2  feet  in  depth;  and  when  they  are  full  grown  they  form  at  the 
termination  of  the  buiTow  an  oval  cavity,  smooth  on  the  inside,  in  wliich 
they  change  to  an  exceedingly  soft  and  sensitive  pupa  (fig.  5),  of  a  yellowish 
white  colom*,  with  two  little  black  eyes ;  and  as  they  become  more  matm-ed, 
the  various  members  of  the  future  beetle  are  distinctly  developed.  They 
remain  in  this  state  only  three  or  four  weeks,  for  the  larvse  had  changed  to 
pupse  in  the  beginning  of  Jmie,  and  at  the  end  of  the  month  and  the  begin- 
ning of  July  the  beetles  made  their  appearance. 

So  serious  w^as  the  mischief  caused  by  these  insects  in  the  vicinity  of 
Halle  in  Saxony,  in  1812,  "that  the  Society  of  Naturalists  in  that  city 
appointed  a  committee  of  its  members  to  examine  into  the  case  on  the  spot."  * 
They  were  fii'st  observed  in  a  field  of  wheat  which  they  devastated,  and 
when  wheat  was  again  sown  they  destroyed  it  a  second  time:    they  then 

*  I  am  indebted  to  Kbllar  and  his  translator  for  many  of  the  following  facts,  which  had  been, 
however,  previously  made  known  by  Germar. 
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attacked  the.  rye,  and  afterwards  the  barley.  In  the  canton  of  Seebm-g  in 
Halberstadt  alone,  about  30  acres  of  com  were  destroyed  by  the  larvce,  and 
in  July  the  beetles  came  forth  in  enormous  swarms,  crawling  by  night  up  the 
straws  and  eating  the  grains  in  the  ears,  *  but  concealing  themselves  by  day 
under  clods  of  earth,  stones,  &c.,  so  that  the  beetles  were  nearly  as  mis- 
chievous as  the  larvae ;  f  but  it  seems  probable  that  when  the  beetles  appear 
in  excess  the  mischief  may  remedy  itself,  for  when  they  cannot  find  com  to 
feed  upon,  they  will  attack  and  destroy  each  other,  such  at  least  was  the  case 
with  some  confined  in  a  box. 

The  larva,  however,  is  the  most  formidable  enemy;  it  issues  from  the 
earth  by  night,  and  eats  into  the  stem  of  the  corn  close  to  the  surface  and 
feeds  upon  the  pith,  retiring  on  the  approach  of  day,  and  lying  concealed 
upwards  of  6  inches  deep  in  the  earth.  "  Their  devastations  were  confined 
to  the  corn  fields,  and  were  comparatively  trifling  even  in  those  fields  where 
vetches  or  potatoes  were  cultivated  with  the  wheat ;  and  the  wheat,  rye,  and 
barley  fields  contiguous  to  vetch  and  potato  fields  were  not  attacked.  In 
a  field  which  had  been  first  sown  with  wheat,  and  destroyed,  and  again  sown 
with  wheat  and  vetches  together,  marks  of  the  devastating  powers  of  the 
insects  on  this  second  sowing  were  observed,  together  with  a  number  of  pupae 
in  the  earth.  The  destruction  commenced  in  those  fields  which  lay  near 
pastures,  in  the  vicinity  of  rape,  fallow,  and  stubble  fields,  and  spread  from 
them:  as  the  ravages  were  greatest  in  the  beginning  of  spring,  the  larvie 
appeared  to  have  retii'ed  to  the  pasture  lands  for  their  ^vinter-quarters,  and 
thence  proceeded  to  attack  the  neighboiu-ing  fields.  Their  great  numbers  in 
fields  lying  near  stubble  and  fallow  fields  is  easily  explained,  as  they  are  the 
ofispring  of  those  which,  the  preceding  year,  lived  on  the  crops  grown  in 
those  fields." 

Signor  Passerini  of  Florence  also  notices,  in  a  memou-,  "the  ravages  occa- 
sioned by  larv£e  in  the  winter  and  spring  of  1832-3,  on  the  wheat  in  the  pro- 
vinces of  Bologna,  Romagna,  and  Ferrara,  by  devom'ing  the  cellular  tissue  of 
the  leaves  and  stalks  of  the  young  plants,  and  thus  causing  them  to  perish : 
these  attacks  are  made  in  the  night  time,  the  larvse  concealing  themselves 
imder  gi'ound  during  the  day.  They  had  been  ascertained  by  Professor 
J.  BertoHni,  of  Bologna,  to  be  the  larvae  of  Zabrus  gihhus  and  Calathus 

*  Thei-e  are  other  Carabidse  which,  it  is  presumed,  live  upon  seeds  and  vegetables.  Mr.  Ingpen 
states  that  a  specimen  of  Pcecilus  cupreus  was  taken  in  the  act  of  devouring  a  common  pea  (see 
Transactions  of  the  Entomological  Society).  I  frequently  find  some  of  the  smaller  Amarae  on  rushes, 
&c.,  by  the  sides  of  ditches  ;  and  Curtonotus  aulicus,  a  species  nearly  allied  to  Zabrus,  is  far  from 
uncommon  on  the  foliage  of  thistles. 

t  The  beetles  feed  earlier  in  the  year  upon  the  milky  grain  as  barley  comes  into  ear.  See  Ento- 
mological Magazine,  vol.  ii.  p.  182. 
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latus*  and  appear  to  be  equally  injurious.  Signer  Passerini  suggests  to 
plough  up  the  land,  and  then  to  turn  in  a  flock  of  poultry,  which  would 
gi'eedily  pick  up  the  larv{ie."t 

The  Halle  committee  also  recommended  that  the  crows  and  other  birds 
which  live  upon  insects  slioidd  on  no  account  be  destroyed,  and  they  sug- 
gested that  chikh-en  might  be  employed  in  the  fields  to  tm-n  over  stones  and 
clods  in  the  day-time  for  the  beetles,  and  in  the  evening  and  at  night  they 
might  be  swept  off  the  ears  of  corn  with  a  net  formed  of  a  ring  of  strong 
wire,  having  a  bag  attached  to  it  made  of  coarse  canvas,  about  18  inches 
long ;  the  ring  must  have  a  ferrule  to  fixsten  it  to  the  end  of  a  strong  light 
stick.  As  soon  as  the  first  slight  frosts  set  in,  the  end  of  autumn,  the  infected 
lands  should  be  ploughed  deep,  by  which  means  the  lai-vse  woidd  be  exposed 
and  killed,  or  picked  up  by  rooks  and  other  birds;  but  it  is  said  that  tliis 
process,  to  prove  efficacious,  must  be  persevered  in  for  many  successive  years, 
and  by  all  the  farmers  simultaneously.  The  sulphmic  acid  contained  in  peat- 
ashes,  and  liberated  by  rains,  renders  them  very  advantageous  in  destroying 
these  insects :  the  ashes  shoidd  be  strewed  thickly  in  the  spring  on  the  autumn 
sown  fields. 

It  is  true  that  these  insects  have  not  as  yet  been  ascertained  to  have 
attacked  the  crops  in  England,  like  those  we  have  recorded  on  the  Continent: 
favom^able  circumstances,  however,  may  increase  their  numbers,  so  as  to  render 
them  at  some  futm-e  period  a  pest  in  this  country,  for  the  beetles  are  found 
scattered  about.  I  have  not  unfrequently  picked  up  specimens  in  August 
and  September  in  sandy  com  fields  in  Norfolk,  Kent,  and  the  Isle  of  Wight, 
and  they  have  been  detected  at  the  roots  of  grass  nearer  London ;  several 
were  also  taken  off"  lunbellate  plants  in  Hants ;  |  and  that  they  live  through 
the  winter  has  been  ascertained  by  Mr.  Tulk,  who  kept  several  individuals 
alive  for  many  weeks  during  the  winter  of  1837-8  by  feeding  them  on  com.§ 

4.  Harpalus  rujicornis,  Fabr.|j — Although  there  is  no  record  of  this  insect 
injuring  the  corn  crops,  it  is  frequently  so  abundant  on  arable  land  that  I 
think  it  probable  its  economy  may  be  very  similar  to  that  of  Zahrus  gibbus. 
On  the  7th  of  July,  1 848,  about  sunset,  after  a  hot  day,  I  went  into  a  wheat 
field  at  Hayes,  Middlesex,  where  I  saw  numbers  of  this  ground-beetle  upon 
the  ears  of  corn ;  they  were  rimning  up  the  stalks,  and  their  great  dehght  was 
to  get  on  to  the  tip  of  the  ear,  where  they  moved  their  heads  as  if  about  to 
feed:  on  some  ears  I  observed  two  at  once;  and  as  I  could  count  twenty 

*  I  find  Zimmermann  lias 'stated  that  otlier  Carabidae,  Amara  communis  and  A.  trivialis,  feed 
also  upon  the  wheat. 

t  Trans.  Entom.  Soc,  vol.  i.  p.  liv.  +  Curtis's  British  Entomology,  fol.  188. 

§  KoUar's  Treatise  on  Insects,  p.  91.  ||  See  Dawson's  Oeodephaga  Britannica,  p.  139. 
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aroimd  the  spot  where  I  stood,  there  must  have  been  thousands  thus  occupied. 
At  the  same  time  they  were  very  abimdant  in  the  garden,  house,  and  out- 
houses at  Hayes,  being  more  numerous  than  I  ever  remember  them  before. 
Whilst  I  was  wiiting,  one  fell  upon  the  paper,  and  when  I  visited  Fontaine- 
bleau  in  1830,  several  of  the  beetles  flew  to  om-  candles  in  the  evening, 
showing  that  they  are  nocturnal,  and  provided  with  ample  wings  for  flight. 
I  am  not  acquainted  with  the  economy  of  the  larva,  but  in  all  probability 
it  is  similar  to  that  of  Zabrus  gibbus. 

There  are  also  two  species  of  carrion-beetles  which  are  found  not  unfre- 
quently  in  corn  fields,  where  they  appear  to  undergo  then-  transformations. 
The  fii'st  is  named — 

5.  Silpha  obscura,  Liim. — It  is  of  an  obscure  black  colour ;  the  thorax  is 
finely  punctured ;  wing-cases  with  three  slightly  elevated  lines,  wliich  do  not 
reach  the  apex,  the  central  one  being  the  longest ;  they  are  deeply  but  sparingly 
punctm-ed ;  length  from  6  to  8  lines. 

M.  Ghiliani  informed  me,  that  near  Turin,  tlie  beetle  eats  int(j  the  young 
leaves  of  the  wheat,  but  they  are  likewise  carnivorous;  and  M.  Blisson  has 
stated  that  he  observed  the  larva  running  in  a  sandy  field,  on  the  1 8th  of 
August:  a  few  days  after,  it  became  a  pupa  in  the  sand,  and  the  beetle 
hatched  on  the  20th  of  September.  He  says  they  live  probably  on  little  cater- 
pillars, or  larvse  weaker  than  themselves,  and  even  on  vegetable  substances.* 

The  second  species  is — 

6.  Silpha  reticulata,  Fabr. — It  is  similar  in  form  to  the  foregoing  species, 
but  is  rather  smaller.  It  is  duU  black ;  the  thorax  and  wing-cases  are  punc- 
tm-ed, the  latter  are  wrinkled  transversely  with  three  elevated  lines,  the  two 
next  the  sutio-e  being  indistinct  and  irregular,  the  external  one  the  shortest.! 

We  have  introduced  this  species  on  the  authority  of  M.  Ghiliani,  who  told 
me  that  the  beetle  feeds  on  the  leaves  of  the  Avheat  when  coming  into  ear. 

We  learn  from  Kollar  that  there  is  a  species  of  beetle  called  the  "  Field 
Cockchafer,"  which  is  injurious  to  com.  This  insect  likewise  belongs  to  the 
order  Coleoptera,  the  family  Melolonthid^,  and  the  genus  Anisoplia: 
the  species  was  named  by  Linnaeus — 

7.  A.  agricola. — Head  and  thorax  deep  green,  thicklj^  and  minutely  punc- 
tm-ed, with  pale  pubescence,  and  a  channel  down  the  middle :  the  head  is  nar- 
rowed before,  forming  a  produced  cly^Deus,  with  a  recm-ved  margin :  antennse 

*  See  Annales  de  la  Soc.  Ent.  de  France,  2d  series,  vol.  iv.  p.  C9,  and  Plate  2,  No.  1,  f.  3,  for 
figures  of  the  larva  and  pupa. 

t  A  correct  notion  of  these  beetles  will  be  obtained  by  reference  to  Curtis's  British  Entomolo'jy, 
Plate  and  fol.  742,  where  a  closely  allied  species  (5.  opaca)  is  figured;  and  also  to  a  subsequent 
chapter  and  plate  of  this  volume,  where  the  history  of  this  species  will  be  given. 
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small  and  nine-jointed,  the  little  club  being  trilobed:  the  eyes  are  small  and 
lateral :  the  thorax  is  twice  as  broad  as  the  head,  slightly  narrowed  before, 
the  sides  roimded,  the  base  sinuated :  elytra  ovate,  rather  short,  broad,  shinino- 
rusty  ochre,  they  are  covered  with  crowded  faint  punctures  and  several  indis- 
tinct stride ;  a  black  square  spot  surrounds  the  scutellum,  which  is  rather  large, 
black,  and  semi-orbicular ;  the  shoulders  and  external  margin  are  iiTegularly 
black,  and  there  is  a  curved  interrupted  piceous  line  across  the  back,  but 
these  spots  are  more  or  less  ferruginous  and  brown  in  different  varieties: 
wings  ample :  the  two  last  segments  of  the  abdomen  are  exposed,  black,  and 
densely  clothed  with  yellowish 
white  depressed  hairs,  as  well  as 
the  rmder  side  of  the  abdomen ; 
the  apex  is  conical  and  the  haii-s 
at  the  tip  orange:  the  legs  are 
strong  and  pmictured,  piceous  with 
a  greenish  tint :  the  anterior  tibiae 
are  dilated  and  bilobed  externally, 
the  others  are  short,  spiny,  and 
si)urred;  the  tarsi  are  five-jointed,  the  claws  are  unequal,  and  the  inner  one  is 
bifid,  but  obscurely  so  in  the  two  hindermost:  length  about  6  lines;  breadth, 
3:  No.  32,  fig.  1 ;  2,  the  natural  length. 

These  beetles  are  abundant  on  the  Continent,  and  are  found  sitting  singly 
or  in  little  groups  on  the  ears,  nibbling  the  soft  gTains  of  rye,  and  of  wheat, 
which  is  still  more  to  their  taste.  Kollar  says  he  has  found  ears  which  had 
been  robbed  of  a  third  part  of  their  seeds  by  these  insects,  but  he  had  not 
ascertained  whether  the  larv?e  attack  the  roots  of  the  corn,  or  subsist  only  on 
manm-e,  and  no  means  can  be  resorted  to  for  destrojdng  them,  as  they  live  in 
concealment:  he  adds,  "Crows,  moles,  and  field-mice  are  their  gi'eatest  enemies, 
and  should  therefore  be  spared,  when  their  nmnbers  are  not  so  great  as  to 
make  them  injm'ious."  *  Although  common  in  France,  Germany,  and  Italy, 
Anisoplia  agricola  is  very  rare  in  England,  and  my  principal  object  in  in- 
troducing it  is  to  call  attention  to  the  May-bug,  which  is  nearly  related  to  it, 
and  exceedingly  abundant  in  hedges  and  com  fields ;  but  whether  it  be  pre- 
judicial to  our  crops  of  corn  I  am  not  able  to  learn  at  present.  It  seems  to 
be  a  general  feeder,  for  in  May,  1833,  it  destroyed  the  roses,  devouring  both 
the  flowers  and  leaves,  so  that  in  some  gardens  scarcely  a  plant  was  left  un- 
touched, and  they  hung  upon  the  flowers  like  swarms  of  bees :  t  the  previous 
year  the  apple  and  nectarine  trees  fell  a  sacrifice  to  their  ravages.     In  the 

*  Kollar'a  Natur.  der  Sckiid.  Insectcn,  p.  lOi. 
t  Curtis's  British  Entomology,  fol.  526. 
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Lake  districts  of  Cumberland,  these  beetles  are  called  bracken-clocks  by 
anglers,  from  their  frequenting  the  fern,  and  are  employed  as  a  bait  for  trout. 
Stewart  asserts  that  they  destroy  every  sort  of  fruit  tree,  excepting  the  com- 
mon pear ;  and  Mr.  Dillwyn  says,  near  Swansea  they  are  "  extremely  common 
every  smnmer,  particularly  on  roses,  and  appeared  in  immense  nmnbers  in 
1814,  when  on  their  first  appearance  the  sparrows  on  my  lawn  were  so  gorged 
with  them,  that  several  were  unable  to  fly."  *  They  were  also  in  such  mul- 
titudes on  the  acacias  near  Petersfield,  that  the  foliage  was  consumed,  and 
when  the  trees  were  shaken  they  fell  down  like  a  shower  of  hail.t  I  have 
also  observed  them  in  June  and  July  feeding  on  bramble  leaves,  which  they 
perforated  like  a  sieve,  and  likewise  on  the  eglantine. 

This  beetle,  which  belongs  to  the  same  order  and  family  as  the  foregoing 
species,  was  named  Scarabceus  hwticola  (the  Garden-chafer),  by  Linnaeus, 
and  is  now  called — 

8.  Anisoplia  horticola. — It  is  very  glossy,  and  sijaringiy  clothed  with 
longish  hairs,  dark  on  the  upper  side  and  yellowish  beneath :  the  head,  thorax, 
and  scutellum  are  bright  green,  sometimes  with  a  violet  tinge ;  the  head  is 
thickly  and  roughly  pimctured;  the  thorax  finely  and  more  sparingly;  the 
clypeus  is  broad  and  nearly  semicircular,  the  margin  reflexed:  the  nine-jointed 
antennse  are  ferruginous,  the  trilobed  club  and  palpi  are  piceous:  the  elytra 
are  bright  tawny,  elliptical  ovate,  with  seven  distinct  and  several  obscure 
irregularly  punctm-ed  stride  on  each :  wings  ample :  the  apex  of  the  abdomen, 
called  the  pygidium,  is  exposed  and  bottle-gi^een :  the  under  side  and  legs  are 
greenish  black,  the  anterior  pair  being  the  stoutest,  the  hinder  the  longest ; 
the  first  pair  of  tibiae  are  notched  externally,  forming  two  distinct  lobes  or 
teeth  in  the  males,  the  others  are  spiured  at  the  apex;  the  tarsi  are  five  jointed 
and  spiny  beneath,  the  terminal  joint  is  clavate,  and  furnished  with  unequal 
claws,  the  internal  one  being  broad  and  bifid  in  the  two  anterior  pair,  the 
hinder  ones  being  simple,  length,  4>^  lines;  breadth,  2j:  fig.  3;  4,  the  same 
flying  and  magnified.  These  beetles  might  be  collected  into  bags  by  children, 
and  after  being  crushed  or  killed  in  hot  water,  they  may  be  given  to  poultry, 
which  fatten  well  upon  them.  The  best  period  for  this  picking  is  early  in 
the  morning,  as  the  beetles  are  torpid  and  sluggish  when  the  dew  is  upon 
them. 

It  is,  however,  the  larvae  which  are  so  destructive,  especially  to  pasture 
lands,  and  they  wordd  therefore  more  properly  form  a  portion  of  a  future 
chapter ;  but  as  it  wiU  be  equally  serviceable  to  complete  the  descriptions  and 
economy  of  the  insect  at  once,  I  have  added  a  figm-e  of  the  maggot,  which 

*  Memoranda  relating  to  Coleopterous  Insects,  p.  31. 
t  Gardeners'  Chronicle,  vol.  iv.  p.  700. 
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can  be  referred  to  when  we  arrive  at  the  insects  affecting  the  artificial  and 
other  grasses,  at  which  time  the  best  modes  of  extirpation  will  be  discussed. 

Tliese  larvae  ai'e  very  similar  to  those  of  the  cockchafer  (Melolontha  vul- 
garis), but  much  smaller;  they  generally  lie  curved  up,  somewhat  in  the  form 
of  a  horseshoe  (fig.  5),  yet  they  are  rather  active,  and  can  walk  tolerably  well, 
dragging  their  heavy  bodies  after  them :  they  are  of  an  ochreous  white  coloiu-, 
but  the  head  is  deep  ochreous  and  destitute  of  eyes ;  the  two  little  horns  are 
very  distinct,  slender,  and  five-jointed,  the  mandibles  are  somewhat  rust-coloured 
and  black  at  theii-  tips,  the  body  is  clothed  with  a  few  brown  hairs,  the  heavy 
apex  being  lead  colour  whilst  the  animal  is  feeding,  but  it  is  like  the  rest  of 
the  body  when  the  stomach  is  empty :  and  it  has  nine  spiracles  on  each  side : 
on  the  breast  and  immediately  behind  the  chin  are  six  longish  legs,  clothed 
with  bristly  haii's,  they  are  tri-articulate,  the  third  joint  short ;  the  claws  are 
small  and  acuminated,  vnth  one  or  two  bristles  on  the  sides.  They  form  cells 
of  the  surroimding  earth  at  a  considerable  depth  in  the  soil  they  inhabit, 
where  they  undergo  their  transformation  into  delicate  pale  coloured  pupre. 

I  shall  now  have  to  treat  of  some  insects  affecting  the  ears  of  corn,  and 
I  shall  avail  myself  of  the  information  obtained  from  Dr.  I.  W.  Calvert,*  to 
make  the  agiicultm-ist  ac(][uainted  with  a  caterpillar  which  is  very  destructive 
in  some  districts.  Dr.  Calvert  says,  in  a  letter  dated  January,  1 841,  "  I  have 
been  much  annoyed  at  Snilesworth,  for  the  last  three  years,  by  a  brown 
streaked  grub,  or  small  caterpillar,  about  1  inch  long,  attacking  the  wheat-ear, 
chiefly  in  the  manner  of  a  leech  sucking.  It  pierces  the  chaff,  and  empties 
it  of  its  contents,  whether  in  a  milky  or  farinaceous  state.  I  have  left  some 
at  the  Entomological  Society's  rooms,  and  have  attended  two  of  their 
meetings,  but  could  not  hear  of  anything  of  this  sort  ever  being  observed 
before,  nor  can  I  learn  that  tliey  have  been  noticed  by  any  of  the  tenants  at 
Snilesworth.  They  first  made  then*  attacks  about  the  beginning  of  September; 
so  that  if  I  can  hasten  the  harvest  by  forward  sowing  in  the  previous  autumn, 
they  may  find  themselves  too  late  to  do  material  mischief;  hitherto,  however, 
it  has  been  more  than  we  could  do  to  get  the  corn  ripe  at  all,  the  seasons 
having  been  so  wet  of  late.  I  have  some  of  the  caterpillars  confined  in  the 
earth,  where  they  have  buried  themselves,  and  hope  to  give  a  better  account 
of  their  origin  and  histoiy  next  year."  The  follomng  August  I  received  a 
communication  from  Dr.  Calvert,  saying  that  these  caterpillars  had  not  been 
observed  in  the  previoTis  year  until  the  1st  of  September,  when  they  were 
from  y  inch  to  ^  inch  long ;  that  in  the  standing  com  they  perforated  the 
chaff  and  nearly  emptied  the  grains  of  their  contents.     Dm-ing  the  reaping  of 

*  Of  Snilesworth,  Yorkshire.     Communicated  by  Professor  Henslow. 
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the  harvest  they  were  also  foimd  lying  on  the  surface  of  the  ground ;  and  in 
the  stack  or  bam,  after  the  corn  was  carried,  committing  their  depredatioiLs 
there.  In  the  month  of  November  Dr.  Calvert  gave  me  several  of  the  cater- 
pillars, which  were  feeding  upon  wheat-ears  in  a  bottle ;  some  of  them  were 
not  more  than  |  inch  long,  whilst  others  were  more  than  1  inch  in  length, 
but  were  scarcely  so  robust,  except  when  they  drew  themselves  up;  these 
were  of  a  dull  rosy  brown,  freckled,  wi-inkled,  and  sparingly  clothed  witli 
short  hairs ;  the  head  was  horny,  of  a  dull  chestnut  colour,  with  two  black 
stripes  on  the  face;  the  first  thoracic  segment  was  horny  also,  shining  and 
piceous,  with  three  yellow  stripes,  the  central  one  extending  the  whole  length 
of  the  back,  and  distinctly  defined  with  dark  edges,  the  lateral  ones  are  con- 
tinued along  the  sides,  but  these  became  duller  and  are  less  distinct ;  they 
approximate  at  the  tail,  where  the  intervening  spaces  are  piceous ;  each  seg- 
ment bears  four  black  dots,  the  hinder  pair  being  farthest  apart ;  there  is  a 
broAvn  irregular  line  along  the  spiracles,  which  are  black.* 

It  is  remarkable,  but  in  conformity  with  the  usual  laws  of  creation,  as 
regards  insects  at  least,  that  when  a  species  becomes  abundant  in  one  district, 
in  all  probability  it  will  make  its  appearance  simidtaneously  over  tlie  whole 
kingdom,  and  this  has  been  the  case  even  with  species  that  had  up  to  a  given 
period  been  very  rarely  seen.  Such  was  the  case  with  these  caterpillars,  as 
will  be  evident  by  comparing  the  following  dates  with  the  previous  ones :  for 
in  the  beginning  of  September  I  received  examples  from  a  friend  in  Surrey, 
sajdng  that  the  rubbed-out  produce  of  some  rye  fi'om  seeds  found  in  a  sample 
of  Spanish  wheat,  in  1839,  was  full  of  them ;  again,  in  Aug-ust,  1841,  the  same 
party  transmitted  me  more  specimens,  which  I  will  describe,  as  they  differed 
at  this  period  from  Dr.  Calvert's  full-grown  examples:  one  of  them  was  pale 
green,  Avith  four  reddish  brown  stripes  forming  three  yellowish  green  lines 
down  the  back ;  the  head  and  pectoral  feet  were  brown,  the  fii'st  thoracic  seg- 
ment slightly  horny  and  shining,  and  each  of  the  abdominal  segments  had 
four  black  dots  between  the  stripes,  as  in  the  larger  ones ;  a  black  dot  charac- 
terized the  spiracles,  and  there  were  three  or  four  black  dots  on  the  thighs  and 
feet,  on  the  pale  green,  which  extended  under  the  body ;  down  the  centre  of 
the  belly  were  five  or  six  dusky  spots.  I  should  not  omit  to  mention,  that  I 
also  received  this  caterpillar  in  the  beginning  of  June,  1 844<,  from  Mr.  M.  Saul, 
of  Garstang,  Lancashire,  who  discovered  it  upon  the  young  wheat,  but  it  did 
not  appear  to  be  very  abundant ;  it  was  f  inch  long  at  that  early  period. 

*  As  we  have  not  succeeded  in  rearing  the  moth  from  this  caterpillar,  it  is  still  very  doubtful 
whether  it  be  the  Xoctua  tritici,  or  the  Eremohia  ochroleuca,  Esp.,  wliich  is  abundant  on  the  coast 
during  July,  August,  and  September ;  and  the  caterpillar  is  reported  to  live  upon  the  standing  wheat 
crops  in  the  middle  of  June,  on  knapweed  and  other  flowers  around  corn  fields. 
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Dr.  Calvert  also  informed  me,  that  he  was  preserving  the  seeds  of  gra.sse.s. 
and  consequently  the  grass  is  not  cropped ;  and  as  he  finds  these  caterpillars 
feed  upon  the  seeds,  he  suspects  that  they  are  thus  nurtured  until  they  are 
attracted  by  the  wheat  crops ;  they  are  by  far  most  abundant  on  the  heads  of 
gi-ass  in  seed,  pai-ticulai-ly  the  fescues  and  cocks-foot;  and  the  gi-ass  .seeds 
matured  by  the  end  of  July  and  beginning  of  August  are  not  infested  by 
them. 

It  seems  probable  that  these  caterpillai-s  do  not  generally  appear  in  great 
numbers,  and  only  in  their  first  skins,  until  the  wheat  crops  in  many  parts  are 
harvested  in  good  seasons;  but  in  the  more  northern  counties  they  may  prove 
v'eiy  destructive  to  the  standing  com,  where  the  crops  are  later  in  an"i\-ing  at 
perfection ;  and  as  they  must  often  be  carried  into  the  bam  or  stacked  with 
the  wheat,  their  presence  may  be  dreaded  anj^vhere,  especially  when  we  find 
them  injuring  the  com  to  the  extent  observed  by  Dr.  Calvert,  who  states  that 
Colonel  Le  Couteur's  improved  Talavera,  and  many  other  wheats,  had  sufiered 
to  an  extent  of  about  one-third  of  the  crop  ;  and  what  is  remarkable,  they  had 
not  been  detected  in  the  neighbom-iag  fields.  In  many  of  the  ears,  the  grains 
had  only  small  holes  in  them,  but  multitudes  were  nearly  or  entirely  eaten 
out,  the  skin  of  the  wheat  alone  being  left.  One  which  I  put  upon  a  cb-ied 
ear  of  corn  immediately  began  to  eat  into  the  grain,  so  that  in  a  short  time 
it  was  concealed,  and  the  pm-e  whiteness  of  its  excrement  showed  the  good- 
ness of  its  food  as  decidedly  as  the  quantity  did  its  rapid  progress,  and  the 
celerity  with  which  it  was  digested.  On  taking  out  the  grain  I  foimd  a 
hole  in  the  top  just  at  the  base  of  the  stigma,  and  on  opening  it  nothing 
but  a  thick  shell  was  left.  It  is  a  remarkable  fact,  that  among-st  the  corn 
infested  by  the  caterpillars  Dr.  Calvert  found  numbers  of  the  homy  heads, 
wliich  convinces  him  that  they  will  live  upon  each  other ;  and  as  the  heads 
are  not  merely  the  homy  shell,  and  often  have  the  fii'st  thoracic  covering 
of  the  segment  adhering  to  them,  I  am  of  the  same  opinion. 

These  larvse  have  no  doubt  been  troublesome  abroad,  for  in  a  memou-  by 
Dr.  Herpin,  he  says,  "  At  the  approach  of  harvest  I  have  found  a  pretty  large 
quantity  of  stems  of  wheat  wliich  contained  near  to  the  ear,  between  the 
leaves,  a  thick  caterpillar  of  about  2  centimetres  long  (nearly  |  inch),  of  a 
yellowi.sh  gray,  rayed  upon  the  back,  and  appearing  to  me  to  be  the  larva  of 
a  Noctua.  This  caterpillar,  which  is  found  also  in  the  bams  many  months 
after  the  harvest,  gnaws  and  devours  the  interior  of  the  grains  of  wheat  yet 
adhering  to  the  ears,  and  deposits  between  the  leaves  large  excrement  of  a 
whitish  colour."* 

*   Extract  from  the  memoirs  of  the  Soc.  Royale  et  Centralc  d' Agriculture,  for  1842,  p.  29. 
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Dr.  Calvert,  I  find,  "  read  a  notice  (before  the  Entomological  Society)  of 
the  attacks  of  one  of  the  Noctuidse  upon  the  ears  of  standing  corn,  which 
led  to  a  discussion,  in  which  it  was  suggested  that  the  only  advisable  remedy 
against  tlie  attacks  of  fresh  broods  of  these  insects,  was  to  subject  the  land 
to  repeated  ploughings  after  the  crop  had  been  got  off,  and  the  insects  gone 
into  the  earth  to  undergo  their  transformations,  in  order  to  expose  tliem  to 
.the  rooks,  as  well  as  to  the  action  of  the  atmosphere."  *  As  we  have  seen, 
however,  that  numbers  of  the  caterpillars  remain  in  the  ears,  and  are  conse- 
quently stacked  or  housed  with  the  grain,  and  feed  until  the  winter,  when  in 
aU  probability  they  hybernate,  any  application  to  the  soil  in  this  instance 
would  not  have  the  desired  effect. 

In  what  way  these  caterpillars  undergo  their  transformation  to  the  chry- 
salis state  is  uncertain;  if  it  be  in  the  refuse  chaff,  then  those  which  are 
housed  in  the  barn  may  escape  in  the  chinks  of  the  floor  and  round  the  walls ; 
or,  as  they  are  very  active,  and  great  ramblers,  as  all  caterpillars  are,  when 
they  are  about  their  final  change,  they  may  succeed  in  getting  out  of  the 
building  at  the  appointed  season,  and  secrete  themselves  in  herbage  or  in  the 
earth,  to  become  chrysalides ;  and  of  course  those  which  inhabit  the  stacked 
com  have  no  difficulty  in  finding  situations  suited  to  their  wants.  I  have 
repeatedly  endeavoured  to  rear  the  caterpillars,  but  they  always  shrivelled  up 
and  died.  I  once,  however,  found  some  larvse  in  January  so  exceedingly  like 
these,  if  not  the  same,  under  the  bark  of  willow  trees  outside  of  a  stack-yard, 
which  subsequently  spun  up  there  and  produced  Noctua  {Garadrina)  cubi- 
cidaris,  that  I  am  strongly  impressed  with  the  conviction  this  is  the  motli 
which  produces  these  destructive  caterpillars. t 

The  above  species  belongs  to  the  order  Lepidoptera,  the  family  Noc- 
Turo^,  and  is  named  by  Hiibner — 

9.  Garadrina  cuhicularis — the  Pale  Mottled  Willow-moth. 

It  is  also  the  Noctua  quadripunctata  of  Fabricius,  and  the  Noctua  sege- 
tum  of  Esper.J  It  is  of  a  brownish  mouse  colour;  antennae  like  bristles; 
eyes  fuscous ;  palpi  short  and  scaly,  with  a  pitch-coloured  patch  on  the  out- 
side ;  abdomen  rather  slender,  obtuse  at  the  apex  in  the  males,  conical  in  the 
females:  wings  lying  horizontally  and  incumbent  in  repose,  forming  an  elon- 

*  Transactions  of  the  Entomological  Society,  vol.  iii.  p.  xxxv. 

+  Mr.  F.  J.  Graham,  as  well  as  myself,  has  since  bred  these  moths.  The  caterpillars  are  fleshy, 
and  vary  in  colour  from  a  dull  ochreous  red  to  a  dirty  green ;  the  heads  are  blackish ;  and  on  the 
first  thoracic  segment  is  a  horny  scale,  with  two  brown  spots ;  the  abdominal  segments  have  a  wavy 
line  on  each  side,  edged  with  black,  leaving  a  pale  space  down  the  back;  No.  33,  fig.  1.  They  spin 
a  few  grains  of  wheat  loosely  together  (fig.  2),  and  become  pupae  inside,  shining  and  of  a  bright  brown 
colour  (fig.  3). 

J  Curtis's  British  Entomology,  fol.  and  Plate  651. 
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length,   6  lines; 


gated  triangle  (No.  33,  fig.  4),  superior  long  and  narrowed  at  the  base,  with 
three  irregular  and  crenated  transverse  lines,  forming  little  black  spots  on 
the  costa ;  the  first  is  near  the  base,  no.  33. 

the  second  before  the  middle,  and  the 
third  beyond  it;  between  these  is  a 
round  and  kidney-shaped  spot;  be- 
tween the  third  and  the  posterior 
margin,  which  has  a  line  of  black 
dots,  is  a  sinuated  ochreous  line, 
reddish  and  suffused  on  the  inside, 
the  external  space  dark  fuscous;  in- 
ferior   wings    pearly  white,    slightl>^ 

tinged  Avith  browTi  next  the  cilia,  the  nervm'es  brownish 
expanse,  1-i  or  15  lines  (fig.  5.) 

This  moth  is  common  in  ha}^  fields  and  about  hay-ricks  in  May,  June,  and 
July,  as  well  as  on  willows  in  gardens,  &c. 

10.  Noctua  {Agrotis)  tritici,  Linn. — the  Wheat  Full-bodied  Moth — has 
long  been  known  as  an  enemy  to  wheat  crops.  The  larva  is  naked  and 
yellow,  with  three  white  lines ;  it  feeds  on  the  ears  of  wheat  and  grass,  and 
keeps  under  ground  during  the  day. 

The  moth  is  ashy  brown;  superior  wings,  with  an  oval  and  ear-shaped 
pale  spot  on  the  disk,  and  a  dark  elliptical  one  below ;  also  two  wavy  lines 
beyond,  and  between  them  is  a  row  of  pointed  black  streaks ;  the  pinion  edge 
is  spotted ;  inferior  wings  dusky,  white  at  the  base  in  the  male ;  legs  annu- 
lated  with  white.     It  expands  from  1.^  to  \{  inch.* 

It  is  abundant  from  the  beginning  of  July  to  the  middle  of  August,  in 
pasture  and  gi-ass  lands,  resting  on  the  long  grass  and  ragwort  flowers. 

The  history  and  economy  of  another  species  of  moth  has  come  to  my  know- 
ledge, which  I  believe  to  have  been  entirely  unknown  until  Mr.  F.  J.  Graham 
succeeded  in  rearing  the  moth  from  the  caterpillar.  It  is  one  of  the  night- 
flying  moths,  caUed  Noctuidm,  and  belongs  to  a  genus  named  Apamea,  wliich 
contains  about  thirty  British  species.  It  has  been  stated  that  the  cater- 
pillars of  some  of  the  species  live  in  the  stems  of  grasses,  and  the  moths 
are  occasionally  in  the  greatest  abundance  during  the  months  of  Jvdy  and 
August,  in  fields  and  pastures. 

The  species  which  is  injurious  to  wheat  crops  lias  been  named — 

11.  Apamea  didyma,  Bork;  var.  l-niger,  Haw. — the  Common  Rustic 
Moth. 

This  night-flying  moth  is  fuscous,  the  upper  wings  have  a  darker  central 

•  See  Godart's  ffist.  Nat.  des  Li'-pidopteres  de  France,  vol.  v.  p.  225;  Plate  65,  figa.  4,  5. 
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fascia  bounded  by  two  pale  lines,  which  unite  and  form  a  black  streak  on 
the  inner  margin,  resembling  the  letter  I ;  a  little  beyond  the  centre  is  an  ear- 
shaped  spot  variegated  with  white  and  brown,  and  nearer  the  base  is  a  smaller 
circular  one :  the  hinder  margin  is  clouded  with  fuscous,  and  at  the  base  are 
two  short  black  lines ;  hinder  wings  and  abdomen  smoky :  when  at  rest,  the 
wings  meet  over  the  back,  forming  somewhat  of  a  triangle ;  but  when 
expanded,  they  are  about  Ij  inch  long.* 

Owing  to  its  being  a  most  variable  moth  in  colom-,  the  different  varieties 
have  been  described  mider  various  names.! 

I  first  received  caterpillars  of  this  moth  on  the  5th  of  March,  1846,  from 
Mr.  Baker,  of  Alton ;  they  were  forwarded  to  me  with  the  wheat  plants,  in  the 
stems  of  which  they  were  feeding,  and  they  bmTOwed  downwards  to  the  roots; 
they  were  smooth,  and  of  a  shining  palish  green  colour,  with  a  brownish  head, 
six  pectoral,  eight  alxlominal,  and  two  anal  feet:  the  spiracles  being  distinct 
down  each  side.  At  that  time  they  were  |  inch  long,  and  about  as  thick  as 
a  crow-quill,  but  I  failed  to  rear  them ;  Mr.  Graham,  however,  was  subse- 
quently more  successful.  On  the  8th  of  April,  1850,  this  gentleman  brought 
me  a  wheat  plant  with  the  outer  leaf  rusty,  and  at  the  base  was  one  of  the 
above  described  caterpillars,  with  its  head  downward,  and  not  quite  full 
grown.  On  the  1 5th  of  April,  Mr.  Graham  found  three  more  in  wheat  stems 
at  Cranford,  which,  by  the  2d  of  May,  had  attained  to  1  inch  in  length,  and 
two  of  them  entered  the  earth  to  change  to  chrysalides.  I  am  indebted  to 
Mr.  Graham  for  the  following  additional  interesting  observations.  He  states 
that  the  habit  of  this  caterpillar  is  to  crawl  up  a  fresh  stem  of  wheat,  about 
■i  inches  from  the  ground,  and  stop  at  the  apex  of  the  sheath,  at  which  point 
it  is  expanded  into  the  blade,  where  it  commences  gnawing  a  hole  in  the 
main  stem  with  its  head  downward;  and  in  the  course  of  a  few  hours  it  thus 
completely  buries  itself  in  the  tube  of  the  stem,  and  having  eaten  the  main 
stem  quite  through,  it  usually  falls  out  of  the  sheaf;  where,  therefore,  these 
fallen  pieces  are  seen  on  the  ground,  they  readily  lead  to  a  discovery  of  the 
caterpillar.  It  will  continue  thus  within  the  sheaf,  secure  from  observation, 
gnawing  the  tender  stalk  regularly  round  within,  until  it  has  consumed  every 
poi'tion  of  it  quite  down  to  the  root,  leaving  the  sheath  partly  occupied  with 
its  fiBces.  When  the  caterpillar  has  destroyed  one  stem,  it  crawls  out  to 
attack  a  fresh  one  in  a  similar  manner.  Three  caterpillars  thus  in  about  a 
fortnight  ate  upwards  of  thirty  stems ;  one  of  these,  which  had  rested  quietly 
in  a  stem  for  at  least  three  weeks,  disappeared  on  the  3d  of  June,  and  pro- 
bably descended  into  the  earth.      When  the  caterpiDars  entered  the  earth, 

*  See  Wood's  Index  Entom.,  Hate  12,  f.  268. 

t  See  Curtis's  Guide,  Gen.  8i8,  and  £rilish  Enloniology,  fol.  and  Plate  2G0. 
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they  formed  a  substantial  cell  about  1  inch  below  the  surface,  within  which 
they  changed  to  clu-ysalides,  and  they  were  thus  occupied  from  the  middle  of 
April  until  nearly  the  end  of  May.  The  moths  were  hatched  on  the  30th  of 
June  and  5th  of  July. 

It  is  evident  that  when  these  caterpillars  are  abimdant  in  wheat  fields, 
as  in  all  probability  they  often  are,  that  very  considerable  damage  must  be 
the  consequence.  We  are  still  ignorant  where  the  eggs  are  deposited  by  the 
female  moth,  and  it  has  not  been  ascertained  where  the  young  catei-pillar 
feeds  in  its  earliest  stages,  but  I  entertain  little  doubt  that  it  will  be  found 
they  penetrate  the  stem,  and  reside  there. 

I  had  communicated  to  me  the  larva  of  a  saw-fly  which  was  found  in 
abundance  on  the  ears  of  wheat  near  Cardiff,  in  Glamorgansliire,  and  as  there 
was  something  mysterious  in  its  visit,  and  I  have  never  met  with  any  similar 
occmTence,  the  record  of  the  fact  may  possibly  lead  to  a  more  coiTect  know- 
ledge of  the  economy  of  the  animal.  It  is  of  the  order  Hymenoptisra,  of  the 
same  family  (Tenthredinid^e)  as  "the  Tm-nip  Saw-fly;"*  and  from  its 
flgm-e  and  the  number  of  legs,  it  appears  to  associate  with  the  genus  Ten- 
THREDO;  but  without  the  fly  which  it  would  change  to,  it  is  impossible  to 
speak  with  any  certainty. 

12.  Tenthrcdo? — On  the  3d  of  August,  1842,  I  received  more  than  fifty 
specimens  of  these  caterpillars ;  they  were  about  |  inch  long,  rough,  and  of 
an  orange  brown  cast,  with  a  paler  line  down  the  back ;  they  had  six  horny 
pectoral,  fom-teen  abdominal,  and  two  anal  membranous  feet;  the  head  was 
large,  homy,  hemispherical,  and  ochreous,  with  a  minute  prominent  eye  on 
each  side  smrounded  by  a  small  black  ring,  and  a  minute  horn  before  each. 
The  jaws  were  strong  and  horny,  meeting  in  front,  subquadrate,  pitch  coloiu* 
iit  the  apex,  one  with  strong  irregular  teeth,  the  other  more  crenated ;  the 
maxillse  were  small,  and  furnished  with  a  short,  tapering,  tri-articulate  palpus. 

I  will  now  transcribe  my  correspondent's  account  of  them.  He  says,  "  I 
find  from  my  friend,  that  on  walking  through  a  field  of  wheat,  at  noon  on 
Monday,  he  saw  one  of  these  caterpillars  on  the  top  of  almost  every  ear  of 
corn,  perfectly  inactive,  and  the  corn  not  injured  in  anyway.  Great  numbers 
still  i-emain  on  the  ears,  almost  all  are  quite  at  the  top,  some  apparently 
impaled  upon  the  shai-p  points  of  the  husks  of  the  uppermost  grains,  and 
only  one  on  each  ear.  A  large  wood  adjoins  the  field,  and  I  should  observe 
that  almost  all  the  caterpillars  appear  dead  and  dried  up  on  the  ears ;  and  it 
was  with  difiiculty  I  could  find  any  at  all  showing  signs  of  life."  It  was 
cei-tainly  a  strange  phenomenon,  which  came  so  suddenly,  and  appeared  so 

*  Chap.  ii.  Plate  B,  figs.  6  and  7. 
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unaccountable,  that  the  bailiff  declared  "they  fell  in  a  shower  duiing  the 
night."  It  is  very  remarkable  that  on  the  6th  of  July,  1845,  I  saw  great 
quantities  of  the  same  larvae  dead  and  dying,  upon  stems  of  grass  in  the 
marshes  near  Lea-Bridge,  Essex.  In  1847  I  also  found  them  at  GlanviUes- 
Woofcton,  on  wheat,  feeding  upon  the  leaves. 

We  have  now  arrived  at  the  liistory  of  a  genus  of  small  flies  which  is 
highly  interesting;  and  although  their  depredations  are  well  known,  the 
liabits  of  the  various  species  had  not  been  completely  investigated  until 
within  the  last  few  years.  Opportunities  of  studying  their  economy  having 
been  offBred,  I  commenced  my  observations  some  years  since,  but  did  not 
complete  them  until  1844,  and  I  now  find  that  Dr.  Herpin  had  been  engaged 
upon  the  same  subject,  by  a  pamphlet  upon  Chlorops,  &c.,  which  has  lately 
appeared,  with  plates  and  additional  observations,  by  M.  Gu^rin-M^neville. 
My  investigations,  therefore,  have  no  longer  the  charm  of  novelty,  but  they 
may  yet  strengthen  the  observations  already  promulgated,  and  will  not  prove 
iminteresting  to  the  agricultm-ist,  when  combined  with  the  facts  recorded  by 
my  fellow-labom-ers  in  science. 

As  the  documents  relating  to  these  insects  are  very  numerous,  it  may  be 
as  well  to  preface  my  narrative  with  an  outhne  of  their  general  economy. 
When  the  incipient  ear  is  formed,  but  concealed  in  the  sheath  close  to  the 
first  knot,  or  even  at  an  earlier  stage  of  growth,  the  wheat  and  other  corn 
plants  often  droop ;  *  on  opening  the  stem  a  maggot  is  found ;  this  changes  to 
a  pupa  higher  up,  from  whence  eventually  emerges  the  legitimate  fly,  or  some 
parasite  which  feeds  upon  the  larvse.  The  earliest  intimation  we  have  of 
these  pests  is  in  the  Stockholm  Transactions,  first  by  Linnaeus,  and  secondly 
by  Bierkander.  Gmelin,  Fabricius,  and  others,  have  described  the  species  in 
their  works;  and  subsequently  we  find  an  excellent  paper  in  the  Linnean 
Transactions,  as  well  as  more  recently  the  3Iemoir  of  MM.  Herpin  and 
Gu^rin-M^neville,  besides  notices  in  many  other  works,  which  I  shall 
endeavour  to  embody  in  my  nairative. 

13.  OsciNis  PUMiLiONis,  Bierk. ;  Chlorops  GLABRA,  Mieg.? — Bierkander  t 
describes  one  of  the  species,  which  he  caUs  the  ryeworin,  and  the  following  is 
his  accurate  account  of  this  insect,  which  he  named  Musca  pumilionis :  X — 
"  In  the  month  of  May,  1778,  I  perceived  some  dwarf  stems  amongst  the  rj^e, 
from  1  inch  to  3  inches  long.  On  examining  them,  I  discovered  that  at  their 
first  joint  there  was  a  little  worm,  which  caused  this  singular  growth.     In 

*  This,  it  will  be  also  remembered,  is  the  case  with  the  wireworms. 

+  See  the  Transactions  of  the  Royal  Academy  of  Stockholm,  vol.  xxxix.  a.d.  1778,  pp.  240  and 
241 ;  also  the  Transactions  of  the  Linnean  Society  of  London,  vol.  ii.  p.  79. 
X  Tlius  named  from  its  causing  dwarf  and  abortive  grains  in  the  ears. 
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order  to  trace  at  leisure  the  metamorphoses  of  these  worms,  I  took  many 
specimens,  which  were  put  in  a  glass  bottle. 

"  The  larva  is  white,  2  lines  long ;  it  has  ten  segments ;  the  head  is  pointed, 
black  at  its  extremity,  forming  a  A.  The  fii-st  began  to  change  to  a  pupa  on 
the  2oth  of  May. 

"The  pupa3  are  yellow  and  shining,  a  little  more  than  1  line  long,  depressed 
and  annulated.     They  began  to  produce  flies  on  the  1 2th  of  June. 

"The  imago,  or  perfect  fly,  is  a  little  more  than  1  line  long;  its  head  is 
yellow,  and  its  eyes  black ;  it  bears  at  the  nape  a  black  triangle :  the  black 
antennie  are  a  little  knotted,  and  produce  some  hairs :  the  thorax  is  yellow 
beneath,  black  upon  the  back,  and  marked  with  two  slender  yellow  lines  the 
whole  length ;  below  and  near  to  the  abdomen  is  a  yellow  crescent-formed 
spot ;  the  fore  legs  bear  two  black  spots ;  the  abdomen  is  black  above,  yellow 
beneath,  and  is  composed  of  fom-  segments ;  the  poisers  are  white ;  the  wing-s 
glitter  with  red  and  green,  and  extend  a  little  beyond  the  body ;  the  legs  are 
grayish  at  the  base,  black  at  the  extremities.* 

"  I  am  still  ignorant  whether  the  eggs  are  deposited  in  the  stalks  of  the 
rye ;  but  the  larvae,  which  were  yet  small  on  the  23d  of  April,  had  acquired 
their  full  size  on  the  25th  of  May.  I  do  not  see  any  holes  upon  the  sides  of 
the  stems,  for  which  reason  it  would  appear  that  the  eggs  or  the  worms  are 
deposited  upon  the  leaves.  When  we  find  any  holes  there,  they  are  made  by 
'the  white  worms  of  the  ear,'  or  other  insects.  When  the  fly  has  issued  from 
the  pupa,  it  climbs  up  the  stalk  and  flies  away. 

"  The  quantity  of  dwarf  rye,  which  began  to  grow  yellow  and  decay  on 
the  14th  of  June,  amounted  to  from  eight  to  twelve  and  fourteen  in  every 
4  square  feet.  We  see  by  this  how  much  mischief  the  insect  could  do  to  the 
growth  of  rye ;  it  is  therefore  necessaiy  to  pull  up  and  bm-n  the  attacked 
plants,  whilst  tlie  worms  and  the  pupa3  are  inside.  I  have  sometimes  pulled 
up  as  many  as  350  affected  stalks  in  a  few  hours,  and  one  or  moi'e  persons 
could  collect  some  thousands  in  a  day,  which  would  be  of  great  importance, 
because  then  the  numbers  would  be  less  considerable  the  succeeding  years." 

Gmelint  gives  the  following  description  of  Musca  jpumilioms,  which  he 
considers  the  essential  characters  of  Bierkander's  insect: — "Black;  under  side, 
head,  and  two  lines  on  the  thorax  yellow,  halteres  white,  legs  cinereous,  apex 
black;"  and  adds,  "The  larva,  which  has  an  acute  head  and  black  apex, 
inhabits  the  stems  of  rye  to  an  extent  hm-tful  to  their  mcrease,  as  they 
scarcely  reach  1,  2,  or  3  inches  in  height." 

Unfortunately  there  is  no  description  of  the  species  which  we  shall  next 

*   Evidently  related  to  our  fig.  1,  Plate  H. 

t  Gmelin's  Systema  Naturae,  vol.  v.  p.  2849,  No.  217. 
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notice,  and  tlie  figures  in  the  plate  are  not  sufficiently  accm-ate  to  detei-mine 
if  it  be  Bierkander's  insect;  but  I  am  inclined  to  think  not.*  This  excellent 
paper,  being  "  Some  Account  of  the  Musca  jmmilioms  of  Gmelin's  edition 
of  the  Syst.  Naturae,  by  William  Markwick,  Esq.,  F.L  S.,"  was  read  before 
the  Linnean  Society  on  the  1st  of  November,  1791.t  He  says,  "Early  in 
the  course  of  the  last  spring  some  fields  of  wheat  in  the  neighbom-hood  of 
Battle  appearing  to  be  much  blighted,  a  friend  of  mine  discovered  it  to  be 
caused  by  a  small  insect  of  the  grub  or  caterpillar  kind,  lodged  in  the  centre 
or  very  heart  of  the  stem,  just  above  the  root.  About  the  latter  end  of 
March  I  procured  some  of  the  wheat,  examined  it,  and  found  in  most  of  it  a 
small  larva  or  caterpillar  ahve ;  but  in  some  it  was  akeady  changed  into  the 
chrysalis  state. 

"  Being  exceedingly  anxious  to  determine  the  species  of  this  apparently 
destructive  animal,  I  planted  some  of  the  diseased  roots  in  my  garden  under 
a  hand-glass,  where  they  flourished  very  much,  and  threw  out  strong  shoots 
on  each  side  (the  middle  shoot  withered) ;  but  whether  the  flies  escaped 
through  some  hole  in  the  glass,  or  whether  they  were  devoiu-ed  by  a  colony 
(jf  ants  which  made  their  nest  under  the  glass,  I  cannot  tell,  as  I  did  not 
succeed  in  this  attempt,  for  when  I  pulled  up  the  wheat  and  examined  it, 
there  was  an  empty  chrysalis  in  each  plant.  However,  I  had  better  luck  in 
my  next  attempt :  I  placed  several  of  the  diseased  roots  of  the  wheat  in  a 
small  flower-pot  filled  with  bran,  and  covered  it  over  close  with  gauze,  in 
such  a  manner  that  no  insect  could  get  in  from  the  outside,  nor  could  any 
escape  fi'om  within.  On  the  14th  of  May  three  small  flies  were  discovered 
sitting  on  the  inside  of  the  gauze.  A  few  days  after,  tln-ee  more  of  the  same 
flies  appeared.  There  were  in  the  flower-pot  of  bran  six  roots  of  diseased 
wheat,  which  produced  six  flies.  On  examining  the  roots  afterwards.  I  fomid 
an  empty  shell  of  the  chrysalis  in  each,  so  that,  I  think,  there  can  be  no 
<loubt  of  the  identity  of  the  insect  in  question. 

"  I  mentioned  that  the  larva  and  chrysalis  were  always  found  depo.sited 
on  the  principal  stem,  jast  above  the  root.  This  stem  it  invariably  destroyed, 
which  gave  the  crop  a  most  disastrous  appearance,  so  that  there  was  scarcely 
a  hope  of  any  produce ;  but  after  the  larva  had  changed  into  its  chrysalis 
state  the  mischief  ceased,  and  the  root  was  not  so  materially  injured  as  to 
prevent  its  throwing  out  fi^esh  shoots  on  each  side,  or  stocking  itself,  as  the 
farmers  term  it,  as  I  experienced  by  those  which  I  planted  in  my  garden. 

*  They  are  represented  of  a  larger  size  than  I  conceive  Bierkander's  to  be,  and  with  pale,  in  all 
probability  yellow,  legs;  there  are  also  indications  of  four  black  stripes  on  the  thorax  in  the  smaller 
f.gures. 

t  Vol.  ii.  p.  76,  of  their  Transactions. 
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"  In  short,  at  harvest  time  I  was  most  agreeably  surprised  to  find  a  good 
crop  of  wheat,  and  the  ears  hirge  and  fine  throughout  the  whole  fiel(.l.  My 
fi'iend  tliinks  it  the  best  crop  on  his  farm,  and  supposes  he  shall  have  about 
three  quartet's  and  a  half  of  thrashed  corn  from  each  acre. 

"  The  kind  of  wheat  sown  was  a  white  wheat,  lately  introduced  here  from 
SuiTey ;  my  friend  could  not  recollect  with  certainty  its  name,  but  thought 
it  was  called  white  Zealand  wheat.  None  but  what  was  sown  early,  about 
the  latter  end  of  September  or  the  beginning  of  October,  was  affected  by  this 
insect ;  and  in  one  field,  where  a  part  of  it  was  early  sown  with  white,  and 
the  other  with  red  wheat,  at  the  same  time,  the  white  wheat  was  mucli 
affected,  and  the  red  but  very  little.  The  reason  why  the  early- sown  wheat 
only  was  affected  is,  I  should  imagine,  because  the  cold  at  the  approach  of 
winter  destroyed  the  fly  before  the  late- sown  wheat  was  sprung  out  of  the 
ground — consequently  it  could  not  lay  its  eggs  in  that.  The  soil  is  rather 
stiff,  with  a  gravelly  bottom." 

I  shall  now  proceed  to  give  the  observations  made  on  the  ravages  of 
these  insects,  and  their  economy,  in  France.  In  1812  the  Soci^t^  d' Agricul- 
ture de  la  Seine  was  officially  consulted  by  the  minister  of  the  interior  upon 
the  subject  of  the  considerable  ravages  made  in  divers  parts  of  France, 
especially  in  the  environs  of  Paris,  by  the  destructive  insects  attacking  the 
corn  crop.s.  These  insects  lodged  between  the  leaves  of  the  corn,  and  ate 
the  young  stems  at  the  termination  of  winter.  The  greater  part  of  tlie 
attacked  plants  withered  and  perished  upon  the  spot  towards  the  end  of  the 
following  April.  The  celebrated  natm^alist,  Olivier,  was  charged  by  the 
Society  of  Agriculture  to  study  and  publish  the  history  of  these  insects  iu 
their  Transactions,  but  his  death  prevented  their  completion,  and  the  pre- 
matm'e  demise  of  M.  Audouin  again  retarded  tliis  work ;  and  it  was  subse- 
quently resumed  by  Dr.  Herpin  and  M.  Gudrin-M^neville. 

14.  Ghlorops  lineata? — "In  1812  it  was  observed  that  the  corn  recently 
planted  presented,  both  before  and  after  winter,  alterations,  occasioned  by  a 
larva  situated  above  the  root,  which  ate  the  leaves  in  the  centime  of  the  plant, 
causing  it  to  turn  yellow,  and  then  to  perish.* 

"In  1839  Dr.  Dagonet,  at  Chalons-sur-Marne,  and  M.  Piiilii)par,  detected 
again  some  larvse  which  cau-sed  in  the  spring  a  considerable  swelling  of  th.e 
young  wheat  plant  above  the  joint,  destroying  the  central  leaves  and  the 
plant  itself  Towards  the  end  of  April  or  in  May  these  hxrvse  were  changetl 
to  the  fly  named  cldovoiJs.  Olivier  was  perplexed  to  explain  how  the  eggs 
laid  in  May  could  be  preserved  and  transported  to  the  young  wheat  plants, 

*  See  Dr.  Herpin's  paper  in  the  Memoirs  of  the  Soc.  Royale  et  Centrale  d'Agriculture,  1842. 


232  FARM   INSECTS. 

wliicli  are  only  sown  in  the  October  following.  The  pairing  of  the  sexes 
takes  place  towards  the  end  of  May  or  the  beginning  of  June,  and  the  female 
is  soon  occupied  in  laying  her  eggs  upon  the  stem  of  the  wheat,  which  then 
commences  to  show  the  ear;  the  egg  is  deposited  towards  the  lower  part  of 
the  ear,  at  the  bottom  of  the  sheath  of  the  leaves  About  fifteen  days  after, 
there  issues  from  the  egg  an  oblong  larva,  yellow,  and  without  legs,  which 
attaches  itself  to  the  stem  of  the  corn,  immediately  under  the  ear;  it 
nom'ishes  itself  by  nibbling  a  part  of  the  surface  of  the  straw,  which  is  then 
very  tender ;  it  there  traces  and  excavates  an  external  groove  about  2  milli- 
metres broad,  and  1  or  2  at  most  in  depth,  but  which  never  penetrates  into 
the  interior  canal  of  the  straw.  This  furrow  reaches  from  the  base  of  the 
ear  to  the  first  superior  knot,  with  some  exceptions ;  for  example,  when  the 
larva  perishes,  or  when  it  is  full  grown  before  having  attained  the  first  joint. 

"  Wlien  nearly  arrived  at  this  spot,  the  larva  has  usually  acquired  all  its 
growth ;  it  is  then  transformed  into  a  pupa,  and  fixes  itself  generally  towards 
the  middle  of  the  fiuTow  which  it  has  scooped  out  on  the  exterior  surface  of 
the  stem.  In  the  following  September  the  Ghlorops  hatches,  which  would 
live  during  many  weeks,  and  then  deposit  her  new  eggs  upon  the  rye  and 
the  corn  quite  recently  sown. 

"The  stems  of  the  wheat  attacked  by  the  larvse  proceeding  from  the 
second  laying  of  the  Ghlorops  present  some  differences  so  singidar  and 
remarkable,  that  it  is  suqjrising  no  one  has  up  to  the  present  time  ascer- 
tained the  cause ;  these  alterations  are  generally  attributed  to  a  defect  of 
vegetation,  occasioned  by  certain  uncongenial  variations  of  the  seasons.  The 
stalks  thus  attacked  are  scarcely  more  than  half  the  height  of  those  which 
are  healthy ;  their  matnration  is  retarded  considerably ;  they  are  still  very 
green  when  the  others  have  become  yellow  from  the  effect  of  ripening ;  the 
ears  have  not  yet  emerged  from  between  the  leaves  which  sheath  them ;  they 
are  short,  small  in  bulk,  and  contain  but  few  grains ;  these,  moreover,  are 
starved,  concealed,  and  curved ;  lastly,  all  the  series  or  files  of  grain  situated 
on  the  side  where  one  finds  the  longitudinal  channel  hollowed  out  by  the 
larva  are  entirely  abortive,  and  contain  no  grains." 

It  appears  that  in  July,  184;0,  the  pupa  and  perfect  insect  were  alive,  and 
in  May  the  infected  stems  were  abundant;  and,  from  the  number  of  ears 
which  were  injured  where  the  researches  were  made,  the  loss  was  estimated 
at  one-seventieth  part  of  the  wheat  crop.  Dr.  Dagonet  says,  "  Tlie  number 
was  at  least  as  considerable  in  our  country,  where  one  could  not  set  a  step 
without  meeting  with  some  ears  not  disengaged  from  their  envelopes.  If  we 
add  to  these  ravages  of  the  second  laying,  the  considerable  number  of  young 
plants  which  perished  in  consequence  of  the  attacks  of  the  Ghlorops  prior  to 
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and  after  winter,  we  sliall  be  convinced  that  this  insect  is  a  very  formidable 
scom-ge  to  agriciiltiu'e." 

15.  Cldorops  herpinli,  Guur. — Dr.  Herpin  also  obtained  a  musca  from 
larvae  which  only  attack  the  ears  of  the  barley,  and  which  Gu^rin  has  named 
Chlorops  herpi)di*  and  he  says  that  it  resembles  the  C.  glabra  of  Meigen,t 
and  the  "  Mouche  jaune  a  bandes  noires"  of  Geoff'roy.j  This  species  certainly 
differs  from  aU  the  specimens  I  have  bred,  as  well  as  from  those  in  my 
cabinet: I  it  is  yellow,  and  has  only  three  black  stripes  on  the  thorax;  the 
antennae  are  black  or  yellow,  with  the  anterior  margin  and  seta  black ;  crown 
with  two  black  triangular  spots;  abdomen  yellow;  ftiscia  and  basal  dots 
fuscous ;  tail  black ;  legs  yellow ;  the  tarsi  are  all  fuscous.  He  further  says, 
"The  barley  {Hordeitun  distichoii)  is  attacked  with  us  by  a  Cldorops  which 
appears  to  be  the  same  as  that  which  devours  the  stems  of  the  wheat ;  it 
produces  the  same  alterations,  and  scoops  a  longitudinal  groove  on  the  outside 
of  the  young  stem  imder  the  ear." 

"  Besides  that  insect,"  says  Dr.  Herpin,  "  the  barley  is  attacked  by  the 
larvse  of  another  Cldorops,  much  smaller  than  the  preceding,  which  are  fomid 
to  the  number  of  from  six  to  ten  in  each  ear ;  they  eat  the  sexual  organs  of 
the  flowers,  and  render  the  fructification  imperfect,  so  that  the  ears  are  quite 
sterile. 

"  We  often  find  also  upon  the  same  piece  of  barley,  with  the  first-men- 
tioned Chlorops,  which  eats  the  superior  part  of  the  stem,  many  other  little 
Cldorops  of  the  second  species,  which  devour  the  ear.  These  two  species 
imdergo  their  metamorphoses  in  the  manner  already  described." 

16.  Musca  frit. — I  must  not  omit  to  notice  this  little  fly,  which  was  first 
made  known  by  Linnseus's  memoir  in  the  Stockholm  Transactions  for  1750, 
and  concerning  which  there  is  much  difiiculty  regarding  the  species,  owing  to 
the  brevity  of  his  description,  and  it  appears  to  me  that  its  economy  is  dif- 
ferent to  any  of  the  other  i-ecorded  species ;  as,  however,  all  naturalists  are 
agreed  that  it  is  a  Chlorops,  it  will  be  better  to  introduce  it  here.  In  the 
Faiiiut  Suecica\^  Linnaeus  describes  this  fly  as  having  "setaceous  antennte, 
with  black  pile  or  short  hairs ;  the  balancers,  hinder  feet,  and  abdomen  are 
pale  gi-een.  It  is  the  size  of  a  flea  (which  is  large  in  Sweden) ;  the  body  is 
the  form  of  Musca  domestica  (the  common  house-fly),  black;  very  agile,  as 
if  dancing ;  eyes  fuscous ;  hinder  feet  pale ;  balancers  pale ;  abdomen  fuscous, 
more  of  a  pale  green  beneath:"  he  says,   "It  resides  between  tlie  glumes 

*  Gu(^rin's  Memoirs,  p.  30,  Plate  2,  fig.  9.  t  Si/stem.  Besclu:.  vol.  vi.  p.  149,  No.  20. 

t  Geoff.,  Hist,  abregee  des  Ins.,  vol.  ii.  p.  50S. 

§  See  Curtis's  Guide,  Genus  1345,  where  thirty-five  species  of  these  flies,  comprised  in  C/duropi 
and  the  subgenus  O.icinis,  are  recor  led  as  inhabiting  England. 
11  P.  456,  No.  1851. 
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(husks)  of  the  barley,  and  certainly  destroys  as  much  as  one-tenth  of  the 
gram,  causing  the  little,  light,  and  worthless  gi-ains  called  frits,  which  are 
the  greatest  loss  to  husbandmen;"  and  he  calculates  the  annual  loss  in 
Sweden  at  upwards  of  100,000  golden  ducats,*  about  the  same  sum  in  poimds 
sterhng — an  immense  loss,  if  we  consider  the  period  at  which  Linnaeus  wrote, 
and  the  country  he  alluded  to.  It  is  foimd  much  farther  to  the  north,  the  fly 
being,  according  to  Zetterstedt,  abundant  ever3rwhere  in  Lapland,  on  grass  in 
arid  situations,  from  the  5th  of  July  to  the  2d  of  September.! 

17.  Chlorops  tceniopus. — I  will  now  describe  the  first  species  which  came 
under  my  own  observation,   and  causes  the  disease  termed  in  Oxfordshu'e 

the  gout  in  wheat  and  barley, 
;r|(  from  the  stalk  being  swollen  to 

thrice  its  natural  size.  These 
flies  belong  to  the  order  Dip- 
TERA,  the  family  MusciDJi, 
and  this  species  to  the  genus 
Chlorops,  so  called  from  its 
green  eyes,  and  it  is  named  by 
Meigen — 

G.  tceniopus,X  the  Ribbon- 
footed  Corn-fly  (Plate  H,  fig.  1 ; 
and  No.  34,  fig.  2;  3,  magni- 
fied).— Gudriu  considers  tliis  to 
be  a  variety  of  the  following 
insects,  wliich  belong  to  the 
same  species: — 
Musca  lineata,  Fab.:  Ent.  Syst,  vol.  iv.  p.  856,  No.  180. — Oscinis  lineata, 
Fab.:  Syst.  Ant.,  p.  215,  No.  4. 

Oscinis  lineata,  Lat.:  in  Ency.  Method.,  vol.  viii.  p.  566. 
Chlorops  nnsuta,  Meig.:  Syst.  Besch.,  voL  vi.  p.  142,  not  of  Gmelia 
Chlorops  glabra,  Westw.:  in  Gardener's  Mag.,  vol.  xiii.  p.  289. 
It  is  of  a  straw  colour  or  pale  yellow;    the  antennse  are  porrected  but 
drooping,  black,  small,  Compressed,  and  four-jointed;  the  basal  joint  being 
cup-shaped  and  bristly ;  second  nearly  orbicular ;  the  third  minute,  short,  and 
slender,  inserted  near  the  base  of  the  second ;  the  foiu-th  a  fine,  rather  short 
bristle,  often  placed  at  an  angle  with  the  third  (fig.  l) :  head  rather  large  and 
hemispherical  (fig.  3) ;  face  smooth ;  profile  concave  (fig.  'in) ;  mouth  received 
into  a  cavity  beneath,  composed  of  a  bilobed  lip,  two  palpi,  a  labrum,  and 


•  LinnKus's  Syslema  Naturw,  pars  2,  p.  994,  No.  90. 
+  Insccta  Lapponica,  col.  781,  No.  12. 


[.  Besch.,  vol.  vi.  p.  Hi,  No.  9. 
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tongue ;  at  the  base  of  the  crown  is  a  black  triangle,  on  which  are  placed  in 
triangle  the  three  minute  ocelli ;  the  eyes  are  lateral  and  orbicular,  remote  in 
both  sexes,  green  when  alive,  blackish  or  brown  after  death ;  thorax  ovate- 
quadrate,  very  convex,  and  as  broad  as  the  head ;  do\vn  the  back  are  three 
broad  black  stripes,  the  centre  one  equal,  the  lateral  ones  tapering  behind ; 
on  each  side  of  these  is  a  slender  short  black  line,  not  extending  to  the 
shoulder,  and  there  is  a  black  dot  on  the  side  of  the  breast ;  the  scutelliun  is 
semicircular  and  yellow,  with  a  minute  dark  spot  on  each  side  under  the 
margin  at  the  base,  sometimes  there  are  two  riisty  converging  stripes  on  the 
sides,  and  the  hinder  margin  is  relieved  by  a  transverse  black  patch;  the 
abdomen  is  scarcely  longer  than  the  thorax  and  not  broader,  it  is  ovate-conic 
and  depressed,  formed  of  five  segments,  of  a  pale  greenish  black,  the  margins 
darker,  forming  fom-  black  bands  when  alive,  and  there  is  a  minute  black  dot 
on  each  side  of  the  basal  segment;  wings  incumbent  in  repose  (fig.  4,  and 
No.  34,  fig.  2),  extending  considerably  beyond  the  tail,  transparent,  beauti- 
fiJly  iridescent;  costal  nervure  brown  and  extending  to  the  submarginal 
nervure  only  (fig.  n),  which  is  brown  also,  the  inferior  ones  paler,  the  two 
transverse  nervures  on  the  disk  do  not  approximate;  halteres  clavate  and 
white ;  six  legs  moderately  long,  simple,  and  slender,  of  an  ochreous  colour ; 
the  feet  five-jointed,  anterior  black,  with  the  second  and  third  joints  ochreous, 
intermediate  and  hinder  with  the  two  terminal  joints  alone  black ;  claws  and 
l>ulvilH  also  black;  length,  H  line;  expanse,  3^  lines  (fig.  2,  highly  magnified). 

As  I  have  great  doubts  regarding  this  insect  being  only  a  variety  of 
Fabricius's  Musca  lineata,  I  have  adopted  Meigen's  name ;  their  economy  is 
imdoubtedly  similar,  but  his  description  is  too  incomplete  to  enable  any  one 
to  determine  the  point,  and  Meigen's  insect  is  at  once  distinguished  from  all 
others  of  the  genus  by  the  pale  band  on  the  intensely  black  fore  feet. 

On  the  7th  of  August,  1841,  a  friend  informed  me  that,  in  going  into  a 
small  wheat  field  in  Surrey,  it  was  lamentable  to  see  the  multitude  of  stems 
and  ears  that  were  injured  and  disfigured.  The  wheat  had  been  transplanted, 
the  stalks  were  scored,  and  in  them  were  the  chrysalides  of  maggots  protected 
by  the  leaf  Upon  inspecting  the  three  stems  that  accompanied  the  com- 
munication, one  of  which  is  represented  in  Plate  H,  fig.  5,  and  No.  34,  fig.  5, 
I  observed  an  iiTegular  brown  channel  commencing  a  short  space  above  the 
joint  (figs.  5,  o),  which  extended  to  the  base  of  the  ear.  At  fig.  o  I  found  a 
shining  brown  pupa,  from  whence  I  concluded  that  the  egg  had  been  deposited 
at  a  somewhat  early  stage  of  the  wheat,  possibly  in  May  or  June,  and  that 
the  larva  fed,  working  its  way  down,  Avithin  1  inch  or  1^  inch  of  the  joint, 
where  it  was  enveloped  and  secm-ed  by  the  leaves,  and  would  no  doubt  turn 
round  before  changing  to  a  pupa.     I  then  split  the  stems  longitudinally,  and 
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found  that  the  channels  formed  by  the  maggot  (No.  34<,  fig.  4),  in  no  instance 
penetrated  through,  but  that  there  was  occasionally  a  corresponding  thickening 
inside  of  the  straw;  I  had  seven  pupse,  all  of  which  appeared  to  be  dead, 
excepting  one  (figs.  6),  through  the  skin  of  which  I  could  trace  the  embryo 
fly,  which  eventually  proved  to  be  the  Ghlorops  tceniopus. 

On  a  second  examination  I  found  in  two  of  the  ears  that  the  larvse  had 
commenced  eating  about  ^  inch  above  the  base  of  the  ear,  and  kept  apparently 
on  the  smface  of  the  stalk,  which  is,  of  com-se,  very  rigid,  and  one  had  passed 
over  a  grain  which  was  impressed  with  a  small  channel ;  in  another  the  calyx 
of  the  basal  grain  was  perforated  with  a  small  hole  which  had  rendered  it 
abortive,  unless  the  corn  had  been  consumed.  As  the  channel  had  passed 
over  one  of  the  calyces,  where  it  was  much  narrower  than  below,  and  the 
kernels  swelled,  tlie  line  of  connection  was  interrupted.  Such  were  my  first 
impressions ;  but,  after  reconsidering  these  appearances,  I  have  come  to  the 
conclusion  that  the  egg  is  deposited  so  that  it  may  hatch  when  the  ear  is  but 
just  formed,  and  by  then  feeding  on  one  side,  the  chaimel  in  the  stalk  is  only 
the  scar,  which  is  elongated  as  the  plant  grows ;  if  this  be  the  case,  my  fii'st 
theory  is  incoiTect:  but  to  show  how  cautiously  one  must  proceed,  I  may 
mention  that  the  specimens  of  wheat  above  alluded  to  were  carefully  pre- 
served in  a  closed  box,  and  on  re-examining  them  on  a  subsequent  occasion, 
I  saw  one  of  the  stems  had  not  been  opened,  and  on  splitting  it  a  great 
quantity  of  white  excrement  fell  out,  which  puzzled  me  greatly;  but  on 
proceeding  in  my  search,  I  found  that  the  canal  terminated  in  one  of  the 
glumes,  and  there,  to  my  surprise  and  satisfaction,  I  discovered  a  little  beetle 
(the  Anobium  paniceum)*  which  had  been  feeding  on  the  soft  internal 
lining  of  the  straw,  with  others  which  had  escaped,  and  they  were  the  cause 
of  this  unexpected  and  casual  inj  luy. 

On  the  16th  of  August,  1841,  I  bred  the  fly  Ghlorops  tceniopus  from  one 
of  the  pupse  in  the  stems ;  the  others  produced  parasites,  of  which  I  shall 
speak  hereafter. 

The  same  fly  attacks  the  barley  also,  but  apparently  at  an  earlier  period, 
for  on  the  2d  of  July,  184)4,  I  received  two  plants  from  Sarsden,  which  were 
rank,  and  looked  green  and  healthy,  but,  on  unfolding  the  leaves,  I  found  the 
central  ones  yellow,  dead,  and  eaten,  and  the  stem  destroyed.  Within  1  incli 
of  the  joint  was  inclosed  a  bro"\vii,  shining  pupa,  like  fig.  6,  but  smaller;  in 
the  other  a  similar  one,  but  1  or  2  inches  higher  up,  and  adhering  to  the 
inside  of  one  of  the  outer  leaves:  in  this  plant  the  young  ear  of  barley  was 
eaten  and  become  brown  at  the  extremity.      It  was  stated  by  my  corres- 

*  See  Curtis's  Bntish  Enlomolorjy,  fol.  and  Plate  387  ;  and  his  Guide,  Genus  290. 
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pondent  that  in  his  neighbourhood  not  a  yard  of  any  of  the  barley  fields  was 
free  from  this  disease.  About  three  weeks  after,  he  sent  me  a  larger  supjily 
of  infected  plants,  which  had  a  rank  and  gouty  appearance ;  and  informed  me 
"  that  the  disease  was  first  detected  when  the  barley  began  to  shoot  or  stool ; 
and  when  one  stalk  was  infected,  the  remainder  of  the  shoots  on  the  same 
stool  appeared  stimted.  I  do  not  think  any  stalk  with  a  maggot  in  it  will 
ever  throw  out  an  ear."  And  of  this  I  am  also  convinced ;  for  in  every 
instance  the  stalk  wa.s  eaten,  often  nearly  through,  and  the  tender  grain  was 
more  or  less  consumed  by  the  maggots,  especially  towards  the  base,  where  it 
was  the  most  matvu^ed ;  but  it  often  happened  that  there  was  no  indication 
of  grain,  the  chaff  only  being  developed. 

Having  fomid  two  specimens  of  the  Chlorops  with  their  wings  crumpled, 
near  the  top  of  the  spatlie,  I  am  satisfied  that  the  flies  crawl  out  from  between 
the  leaves  as  soon  as  they  hatch,  and  there  expand  their  wings;  and  the 
species  I  was  able  to  identify  by  the  colour  of  the  feet. 

It  has  been  said  that  this  disease  is  confined  to  the  most  luxmiant  crops ; 
but  this  sm-ely  arises  from  the  rank  and  unnatm-al  appearance  occasioned  by 
the  swelling  of  the  stems.  Some  naked  Nepaul  barley  was  also  infested  with 
the  Chlorops,  which  in  August  exhibited  deep  channels  the  whole  length  of 
the  stems.  It  seems  to  attack  rye  and  barley  sometimes  in  preference  to 
wheat ;  and  perhaps  there  is  not  a  year  that  this  fly  is  not  at  work,  but  at 
intervals  in  such  small  numbers  that  the  mischief  passes  unnoticed.  There 
are  some  other  species  of  Chlorops,  which  occasionally  make  their  appearance 
in  myi'iads:  I  remember  witnessing  the  ceiling  of  a  room  which  was  abso- 
lutely discoloured  by  a  very  similar  species,  the  Chlorops  hypostigma  of 
Meigen,  if  I  mistake  not,  which  swarmed  in  the  autumn  of  1834,  when  many 
persons  informed  me  that  it  was  not  of  rare  occurrence  at  that  season  in 
Suffolk.  I  also  received  examples  of  this  species  in  October,  1844,  which 
"literally  covered  the  ceiling  of  a  bed-room"  that  had  been  white- washed, 
after  scarlet  fever  had  visited  the  house,  which  induced  a  supposition  that  the 
flies  were  the  consequence.  There  were  thousands  also  on  the  windows  of 
an  uninhabited  house  in  the  neighbom*hood  of  Hayes  in  the  second  week  of 
October. 

I  recollect  that  Mr.  D.  Sharp,  a  member  of  the  Linnean  Society,  presented 
me  with  specimens  of  the  Chlorops  tceniopus,  many  years  since,  which  he 
had  bred  from  the  stems  of  wheat  in  Huntingdonshire ;  and,  more  recently, 
the  late  Mr.  Sells  stated  before  the  Entomological  Society,  that  many  acres 
of  rye  had  been  killed  near  Kingston,  in  Sun-ey,  by  these  larvae  burrowing 
into  the  stem  at  the  sm'face  of  the  gi'ound.  In  1837  the  Chlorops  was 
observed  in  abundance,  whilst  removing  a  wheat  stack,  near  Bristol,  in  the 
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month  of  April,  with  the  caterpillars  of  Noctua  cubicularis  ?  already  noticed ; 
and  in  the  autumn  of  the  same  year,  these  little  flies  appeared  in  myriads  in 
houses  in  various  parts  of  the  country.  It  is,  however,  very  much  to  be 
regretted  that  it  is  impossible  to  ascertain  if  they  were  all  of  the  same  or 
different  Sfjecies,  as  the  specimens  are  either  lost  or  scattered  about  in  various 
collections. 

During  the  year  1844  a  species  was  detected  of  similar  habits,  which 
had  not  been  previously  noticed.  The  first  report  of  tliis  disease  was  a  com- 
munication from  Mr.  R.  Arthm-,  of  Edinburgh,  published  in  the  Gardener's 
Chronicle  and  Agricultural  Gazette,  June  1,  1844,  in  which  the  writer  says, 
"There  has  been  a  remarkable  failm-e  of  some  fields  of  wheat  around  North 
Berwick,  which  have  been  ploughed  down  within  the  last  few  weeks.  In 
early  spring  it  promised  as  fine  a  crop  as  any  in  the  country.  Plants,  how- 
ever, here  and  there  began  to  look  sickly  and  to  flag,  which  lay  withered  in 
the  coiu-se  of  ten  days.  On  examination,  every  stem  of  the  plants  attacked 
was  found  to  contain  a  small  grub,  which  enters  about  2  inches  beneath  the 
surface  of  the  soil,  eats  its  way  up  the  centre  of  the  stem  till  it  reaches  the 
light,  when  it  either  dies  or  becomes  transformed.  The  plants  appear  to 
reproduce  fresh  buds  from  the  joint  beneath  the  door  of  the  grub,  but  the 
remaining  vitaHty  seems  too  weak  to  carry  leaves  to  the  air  for  respii'ation, 
far  less  to  yield  a  crop."  This  was  immediately  followed  by  a  letter  addressed 
to  the  editor  of  the  Preston  Gioardmn  by  Mr.  M.  Saul,  of  Fort  Green  Cottage, 
Garstang,  Lancashire,  stating  that  he  had  discovered  the  giaibs  in  wheat  fields 
on  the  estate  of  the  Duke  of  Hamilton  in  that  neighbourhood ;  and,  with  the 
plants  forwarded  to  the  Royal  Agiicultural  Society,  he  stated  that  the  wheat 
was  sown  in  December,  February,  and  March;  the  first  suffering  the  least 
from  their  attacks.  The  fields  are  a  peat -earth,  and  were  cropped  with 
potatoes  in  1843.  On  the  9th  of  June,  and  again  on  the  19th,  Mr.  Saul 
obligingly  transmitted  me  some  plants  with  the  living  maggots  in  them. 
The  first  two  plants  of  wheat  I  received  were  4  or  5  inches  out  of  the  ground, 
and  withering  (fig.  7) ;  on  pulling  open  the  dilated  base  of  one  of  the  sheathing 
leaves,  I  foimd  a  small  yellowish  white,  shining,  fleshy  maggot  (fig.  8),  sur- 
rounded by  atoms  of  the  stalk,  which  might  have  been  digested,  as  they 
adliered  together.  It  was  perfectly  concealed,  with  its  head  downward,  and 
close  to  the  base  of  the  plant ;  it  had  ah-eady  eaten  through  the  central  stem, 
so  that  I  could  draw  it  out  with  ease.  This  maggot  was  ^  inch  long ;  the 
body  was  gradually  attenuated  to  the  head,  which  was  pointed,  with  two 
black  homy  points;  the  tail  was  terminated  abruptly,  with  two  brown 
tubercles  and  several  smaller  fleshy  ones  (fig.  8 ;  and  fig.  9,  the  same  magni- 
fied).      Unfortunately,  these  larvae,  as  well  as  those  forwarded  a  few  days 
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after,  apparently  (lied ;  for,  as  they  were  much  larger  than  those  sent  at  th(^ 
end  of  June,  I  am  disposed  to  think  they  may  be  different  to  the  foregoing 
or  following  species ;  yet,  on  opening  the  stems  in  October,  I  found  two  dead 
larvjE,  and  on  a  leaf  I  detected  a  small  empty  pupa  case,  very  similar  to  that 
of  the  species  I  am  about  to  notice. 

18.  Oscinis  vastator. — The  wheat  plants  transmitted  tome  on  the  19th 
of  June  I  placed  in  a  garden-pot,  when  they  died  I  inclosed  them  in  a 
stopper-bottle,  and  on  the  5th  of  July  I  found  a  small  black  fly  hatched 
(%.  11;  and  No.  35,  fig.  12;  13,  flying  and  magnitiedj.  The  plants  of 
com,  whether  of  wheat  or  barley 

•^  No.  35. 

I  could  not  ascertain,  wliich  I 
received  on  the  23d  of  June  had 
the  outer  blades  green  (fig.  12,  s), 
the  inner  one  yellow  or  brown 
(fig.  t) ;  on  pulling  this  blade  it 
di-ew  out,  leaving  the  base  be- 
hind, which  was  completely  eaten 
through  (fig.  13,  u;  and  No.  35, 
fig.  6) :  the  stem  which  I  had 
drawn  out  was  of  a  yellow  col- 
our, and  about  |  inch  of  it  was 
eaten  and  dry   (fig.   14,  v),  and 

just  within  I  detected  a  small  yellow,  shining  maggot  (fig.  tv; 
fig.  5).  Although  it  has  no  feet,  it  crawls  well  even  upon  glass ; 
attenuated,  with  two  minute  black  hooks  extending  into  the  thoracic  seg- 
ments, through  which  they  are  visible :  I  counted  twelve  segments,  the  apical 
one  being  roimded,  with  two  minute  tubercles  (fig.  x,  magnified ;  and  No.  35, 
fig.  7;  8,  the  natural  length).  On  the  29th  of  June,  one  or  more  of  the 
maggots  had  changed  to  brown  pup?e  in  the  stem,  occupying  the  same  place 
as  the  larvae  had  done  (fig.  y;  and  No.  35,  fig.  9;  10,  magnified;  11,  the 
natural  length) ;  and  on  the  20th  of  July  I  found  two  little  black  flies,  the 
Oscinis  vastator  (fig.  11;  and  No.  35,  fig.  12;  13,  flying  and  magnified; 
dead  in  the  box,  and  precisely  the  same  as  that  bred  on  the  5th  of  July,  with 
the  empty  cocoons  also. 

OAving  to  a  variation  in  the  nervures  of  the  wings,  and  other  minor  difter- 
ences,  this  species  and  many  others*  have  been  separated  from  Ghlorops,  and 
are  raised  to  a  genus  bearing  the  name  of  Oscinis  ;  and  as  our  species  does 
not  agree   with  any  of   the  others  published  in  the  works  of  Meigen  or 


cinj>«TT 


and  No.  35, 
the  head  is 


Curtis's  Guide,  Genus  1345,  species  28  to  61. 
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Macquart,  and  I  have  no  opportunity  of  ascei-taining  if  it  be  tlie  one  described 
by  Olivier,  I  am  compelled  to  give  it  a  name  which  alludes  to  its  destructive 
nature. 

0.  vastator,  Curt.  (Plate  H,  fig.  11);  Tejyhrltis  hordei,  Oliv.? — Shining 
greenish  black :  antennae  attached  to  the  forehead,  shoi-t,  compressed,  drooping, 
and  approximating  at  the  base;  four-jointed,  basal  joint  cup -shaped,  second 
semi-orbicular,  on  the  outside  of  which,  near  the  base,  is  inserted  the  third 
joint,  which  is  exceedingly  minute,  fourth  a  short  pubescent  bristle;  lip  and 
palpi  concealed  in  a  cavity  beneath  the  head,  which  is  bristly,  with  a  large 
shining  triangular  space  on  the  crown,  on  which  are  placed  the  three  minute 
ocelli  in  a  triangle ;  face  smooth,  and  not  concave  as  in  Chlorops;  eyes  remote 
in  both  sexes,  lateral  and  oval,  brown  after  death,  but  probably  green  when 
alive ;  thorax  as  broad  as  the  head,  globose  (juadi'ate,  with  a  scarcely  visible 
oclu-eous  pile,  forming  very  indistinct  lines  in  perfect  specimens,  and  an  im- 
pression on  the  disk ;  scutellum  semi-ovate,  terminated  by  two  bristles,  and 
finely  rugose ;  abdomen  short,  not  so  broad  as  the  thorax,  rather  depressed, 
ovate  conic  and  five-jointed ;  wings  decumbent  in  repose,  and  extending 
considerably  beyond  the  tail,  transparent  and  iridescent,  but  slightly  smoky ; 
the  costal  nervure  extending  beyond  the  submarginal  one  to  the  mediastinal 
nervure  (fig.  11,  ■/i) ;  all  the  nervm-es  are  pitchy,  the  two  trans vei'se  ones  are 
not  very  remote ;  balancers  with  an  oval  ochreous  club ;  legs  six,  longish  and 
slender,  base  and  tips  of  the  four  anterior  tibiae  ferruginous ;  the  base  of  the 
first  joint,  in  all  the  tarsi,  is  of  the  same  colour:  length,  |  line;  breadth, 
2  lines  (fig.  11 ;  r,  the  same  magnified).  Some  specimens  are  smaller  and 
more  slender ;  possibly  they  are  the  males. 

This  appears  to  be  a  much  more  formidable  enemy  than  the  Chlorops 
tceniopus,  for  the  ten  or  twelve  stalks  I  opened  were  filled  only  with  powder 
at  the  base,  every  portion  of  the  young  ear  being  consumed;  indeed  the 
destruction  was  complete. 

Let  us  now  pause  for  a  moment,  and  reflect  upon  the  extraordinary  fact, 
that  our  corn,  the  stafi"  of  life,  is  placed  in  the  power  of  this  pigmy  race ;  and 
that,  destined  as  man  is  to  earn  his  bread  by  the  sweat  of  his  brow,  yet 
famine,  accompanied  by  its  concomitants,  disease  and  death,  may  overtake 
him,  notwithstanding  his  industry,  and  let  his  prospects  be  ever  so  promising, 
through  the  united  operations  of  the  insect  race.  How  wonderfully  displayed, 
therefore,  are  the  wisdom  and  goodness  of  the  Creator,  in  so  nicely  balancing 
the  destroyer  and  his  parasitic  enemies  as  to  keep  man,  naturally  prone  to 
indolence,  ever  on  the  alert ;  and  yet,  when  the  countless  hordes  of  noxious 
insects  fall  like  an  irresistible  jilague  upon  his  crops,  that  hand  which  is  ever 
ready  to  befriend  mankind  arrests  the  scourge.     Myriads  of  parasitic  insects 
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are  let  loose,  multiplying  as  their  prey  increases — the  threatening  calamity 
passes  over  with  less  severity  than  could  have  been  anticipated,  and  the  suc- 
ceeding year,  to  the  astonishment  of  the  farmer,  instead  of  the  mischief  being 
increased,  not  an  insect  enemy  is  to  be  seen. 

I  may  now  be  permitted  to  show,  with  regard  to  these  little  flies,  tlie  way 
in  which  the  Creator  himself  has  devised  the  means  of  arresting  their  multi- 
plication. In  rearing  the  Chlorops  and  Oseinis  I  often  found  that  even  moi-e 
parasites  than  legitimate  flies  issued  from  the  infested  stems,  and  their  history 
1  shall  forthwith  relate. 

I  bred  a  kind  of  ichneumon  from  the  Canada  wheat,  which  suttered  from 
the  maggots  of  the  Chloroi^s  in  1841,  and  the  grower  of  it  transmitted  another 
specimen.  Likewise  on  opening  the  spikes  of  barley  from  Sarsden,  in  October, 
I  invariably  found,  on  the  inside  of  the  inner  spathe  inclosing  the  incipient 
ear,  an  empty  pupa  case,  from  1  to  3  inches  from  the  base,  which  had  either 
produced  the  fly  {Chlorops  tamiopus),  or  this  ichneumon,  called  Coelinius* 
one  of  which  stuck  in  the  hole  it  had  eaten  with  its  strong  jaws,t  owing,  in 
all  probability,  to  the  plants  ha^dng  been  kept  too  dry.  This  parasite  was 
first  noticed  and  described  by  Olivier,  and  Dr.  Herpin  obtained  it  in  such 
abimdance  that  he  states  the  number  of  parasites  to  have  been  almost  as 
considerable  as  that  of  the  Chlorops;  and  from  my  experience  I  am  of  the 
same  opinion  as  to  their  numerical  force.  He  also  says  that  both  broods  of 
the  Chlorops  are  equally  subject  to  the  attacks  of  the  parasitic  Coelinius, 
which  usually  hatches  many  days  before  the  Chlorops,  especially  the  males. 

With  the  egg  and  maggot  of  the  Coelinius  I  am  unacquainted — indeed, 
the  former  must  be  too  minute  to  be  visible  with  the  naked  eye — but  in  all 
probability  it  is  inserted  into  the  maggot  of  the  Chlorops,  and  feeds  upon  its 
fat  until  it  changes  to  a  pupa,  which  I  found  placed  in  the  groove  of  the 
wheat  stem  (Plate  H,  fig.  5,  a ;  fig.  b  being  the  same  magnified,  and  No.  34, 
fig.  5,  a).  A  little  above  this  pupa  I  observed  a  round  hole  (c)  in  some  of 
the  spathes,  through  wliich  the  parasites  had  made  their  exit;  and  it  is 
worthy  of  remark  that  their  wings  are  perfectly  developed  and  ready  for 
flight  before  they  sally  forth,  whereas  the  Chlorops  comes  out  with  soft 
imperfect  wings,  which  it  is  necessary  to  expand  and  dry  in  the  open  air. 

This  parasite,  like  most  of  those  described  in  former  chapters,  belongs  to 
the  order   Hymenoptera,   family  Ichneumonides  adsciti,   and  the  genu.s 

*  This  is  the  genus  Chcenon  of  my  works;  but  Nees  ab  Essenbeck  having  previously  characterized 
the  group  under  the  above  name,  mine  is  superseded.  1  should  not  have  referred  my  insect  to  Nees's 
genus  had  not  Mr.  Haliday,  in  his  Mono(jra2)h,  been  satisfied  of  their  identity ;  because  Nees  says 
the  maxillary  palpi  are  five-jointed,  whereas  they  are  undoubtedly  six-jointed  in  the  specimens  of 
Ckcenon  I  have  examined  and  figured.     See  Curtis's  Brit.  Ent.,  fol.  and  Plate  289,  fig.  4. 

t  Ibid.,  figs.  1*  and  3. 
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CcELiNius.*  Olivier  also  described  it  under  the  name  of  Alysia  nigra; 
and  Gu^i'in,  to  pay  a  compliment  to  that  distinguished  naturalist,  named  it 
Alysia  Olivierii.-\  It  is  undoubtedly  the  Chcvnon  affunis  of  my  work,  which 
is  synonymous  with  Nees  ab  Essenbeck's  Godinius  niger,\  and  accidentally 
accords  with  Olivier's  name,  which  has  the  right  of  priority. 

19.  C.  niger  (fig.  15;  and  No.  34<,  fig.  7). — Reddish  brown  or  piceous: 
antennae,  head,  and  thorax  shining  black ;  the  former  as  long  as  the  animal, 
slender,  and  composed  of  numerous  subquadrate  joints,  basal  joint  most  robust, 
third  the  largest;  the  head  is  globose-quadrate;  face  convex;  the  mouth  is 
furnished  with  a  pair  of  divaricating  jaws,  terminated  by  fom-  unequal  teeth ; 
the  fom-  feelers  are  long,  especially  the  maxillary ;  the  eyes  are  remote  and 
lateral ;  ocelli  three,  large,  and  forming  a  triangle  on  the  crown ;  thorax  very 
much  elongated,  and  not  broader  than  the  head;  post-scutel  large,  semi- 
orbicular,  and  coarsely  punctm-ed ;  abdomen  as  long  as  the  head  and  thorax, 
and  broader  at  the  middle,  pale  piceous,  the  basal  segments  very  much 
narrowed,  rugose,  and  brown,  the  others  forming  an  elongate  ovate  body; 
ovipositor  scarcely  visible;  wings  rather  long,  tran.sparent,  and  iridescent; 
superior  ample,  with  one  marginal,  two  submarginal,  and  two  discoidal  cells ; 
stigma  elongate  ovate,  and  brown,  as  well  as  the  nervures;  inferior  wings 
much  smaller,  the  nervm'es  dark  and  distinct ;  legs  very  slender,  hinder  the 
longest,  anterior  ochreous ;  tarsi  fuscous ;  hinder  trochanters  and  thighs  with 
an  oclireous  ring  at  their  union:  length,  2-^  lines;  expanse,  Sf  lines.  (Fig. 
16;  and  No.  3-i,  fig.  8,  magnified). 

All  the  species  of  this  parasite,  of  which  there  are  twelve  described  in  the 
British  Entomology,  inhabit  moist  meadows,  and  are  principally  found  from 
the  end  of  June  to  September,  which  is  strong  evidence  that  many  of  the 
Chlorops  are  bred  from  the  stems  of  grasses. 

Another  parasite  I  bred  also  from  the  same  stems  of  wheat  and  barley, 
which  is  an  exquisitely  beautiful  little  creature  in  form  and  colour.  This 
had  been  likewise  described  by  Olivier,^  and  M.  Gudrin  foimd  some  specimens 
in  the  bottle  containing  the  corn  which  produced  the  Chlorops  Herpinii  and 
the  above  Coelinius.  On  the  11th  of  August,  1844,  and  again  on  the  20th, 
I  found  a  male  of  this  Pteroinaliis,  which  had  been  bred  from  a  stem  of  the 
gouty  barley  from  Sarsden ;  and  I  soon  discovered  a  little  hole,  about  |  inch 
from  the  base,  through  which  it  had  emerged  (fig.  5,  d).  At  the  base  of 
another  abortive  ear  within  the  spathe,  I  found  a  second  specimen  of  the 

*  Curtis's  Guide,  Genus  562. 

t  Notice  sur  quelques  Insectes  Nuisibles,  p.  26,  and  Plate  4,  figs.  1  anJ  2. 

+  Ilymenopterorum  Ichn.  affinis  Monor/.,  vol.  i.  p.  10. 

§  Oliv.,  Mem.  Soc.  d'Agv.,  vol.  xvi.  p.  477,  Plate  3,  fig.  12. 
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Pteromalus  dead,  and  not  a  vestige  of  a  pupa  case,  showing  that  this  parasite 
is  very  different  in  its  economy  to  the  Coelinius,  and  lays  its  eggs  in  the 
maggots  of  the  Chlorops  at  such  an  early  period  that  they  are  devoured 
before  they  have  time  to  change  to  pupse,  so  that  there  was  nothing  remaining 
in  the  cavity  of  the  stem  but  the  excrement  of  the  Cltlorops  maggot.  It  is, 
however,  the  opinion  of  some  naturalists  that  this  family  of  insects  destroys 
the  true  parasites  by  punctm-ing  their  pupte. 

In  a  former  chapter  I  described  and  figured  a  little  fly  which  was  parasitic 
in  the  pupse  of  the  "White  Cabbage-butterfly."  *  The  parasite  of  the  Chlorops 
is  closely  aUied  to  it,  consequently  it  is  of  the  same  order  Hymenoptera,  the 
family  Cynipid.e  or  Chalcidid.e,  and  the  genus  Pteromalus,  of  which  my 
genus  Colax  forms  a  section,  t  It  was  named,  apparently  Ijy  Olivier,  Chalcis 
micans;  and  is  closely  allied  to,  if  it  be  not  identical  with  Mr.  F.  Walker's 
Pteromalus  hellus.X 

20.  P.  micans,  the  Glittering  Pteromalus  (fig.  17;  and  No.  3-t,  fig.  9). — 
Head  and  thorax  of  a  lovely  green,  more  or  less  tinged  with  blue  or  yellow, 
and  exquisitely  shagreened ;  the  former  is  large  and  transverse ;  the  face  more 
orbicular ;  on  each  side  is  a  dark  oval  eye,  and  on  the  crown  three  ocelli  in 
the  form  of  a  triangle;  antennae  nearly  as  long  as  the  head  and  thorax, 
inserted  in  the  middle  of  the  face,  filiform,  flail-shaped,  hairy  and  brown, 
composed  of  thirteen  joints,  the  fu'st  being  long  and  naked,  and  forming  an 
angle  with  the  following,  second  pear-shaped,  third  and  fom-th  like  little  rings, 
six  following  oblong,  the  remainder  forming  an  elongated  conical  compressed 
club ;  mouth  with  two  denticulated  jaws,  four  palpi,  &c. ;  I  thorax  not  so 
broad  as  the  head,  but  thrice  as  long,  and  oblong ;  scutellum  large,  rounded, 
and  convex ;  abdomen  black,  smooth,  and  shining ;  the  base  and  sides  metallic 
green ;  the  back  violet,  not  so  long  as  the  thorax,  strap-shaped,  concave  above, 
narrowed  at  the  base,  the  apex  pointed ;  four  wings  transparent,  iridescent, 
and  pubescent ;  superior  ample,  with  a  subcostal  brown  nervure  extending  to 
the  middle,  where  it  becomes  the  costal  nervure,  but  does  not  reach  the  tip, 
and  beyond  the  middle  is  a  short  clavate  branch ;  inferior  wings  much  smaller, 
and  nerveless,  excepting  a  short  subcostal  one ;  six  legs,  slender,  and  bright 
ochreous ;  coxae  bright  green,  hinder  stout ;  thighs  pitchy,  anterior  with  the 
apex  and  a  stripe  beneath  ochreous,  the  others  tipped  with  ochre ;  tarsi  five- 
jointed,  anterior  often  dusky,  the  others,  with  the  fifth  joint,  the  pulvilH,  and 
claws,  black:  length,  H  line;  expanse  nearly  3  fines.  (Fig.  18,  the  male, 
magnified.) 

Such  is  the  description  of  the  male;  and  it  is  a  little  remarkable  that  the 

*  Chapter  iv.,  page  100,  and  No.  1-3,  figs.  5  and  6.         t  See  Curtis's  Brit.  Entom.,  fol.  166. 

:;:  Curtis's  Guide,  Gen.  627.  No.  101.         §  For  the  dissections,  see  Curtis's  Brit.  Ent.,  Plate  166. 
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female  seems  to  be  unknowm,  all  the  bred  specimens  being  of  the  fonner  sex.* 
There  are  probably  700  or  800  species  of  these  insects  which  have  been 
described  as  inhabitants  of  Great  Britain, t  their  increase  is  prodigious,  as 
already  shown  in  Chapter  IV.,  and  there  is  scarcely  a  blade  of  gi-ass,  dm'ing 
the  summer  months,  that  is  not  ornamented  with  these  beautiful  little 
creatm'es — 

"  The  green  myriads  in  the  peopled  grass  " — 
which  may  compete  with  the  humming-birds  in  the  brilliancy  of  their  colours. 

From  the  stems  of  barley  containing  the  pupse  of  the  Oscinis  vastator,  I 
bred  a  third  parasite,  much  smaller  than  either  of  the  foregoing,  and  found 
many  more  upon  the  windows  of  my  room,  where  the  plants  were  placed, 
which,  no  doubt,  had  escaped.  They  were  all  females,  belonging  to  the  order 
HymenopterA;  family  Ichneumonides  adsciti  or  Alysiid.e,  the  genus 
SiGALPHUS,  and  have  been  named  by  Nees  ab  Essenbeckj — 

21.  S.  caudatus,  from  the  length  of  the  tail  (f^.  19;  and  No.  35,  fig.  14). § 
— It  is  black  and  shining,  indistinctly  punctm-ed;  the  head  is  subglobose, 
with  two  lateral  eyes,  and  three  minute  ocelli  on  the  crown ;  the  antennae 
are  as  long  as  the  body,  flail -shaped,  slender,  and  filiform,  composed  of 
twenty  or  twenty-one  ^ints,  basal  one  the  longest ;  thorax  oval  and  gibbose, 
the  sutures  very  deep ;  abdomen  broader  than  the  thorax,  and  rather  longer, 
elliptic  ovate,  with  three  equal  segments,  the  two  first  and  the  base  of  the 
third  finely  striated  longitudinally;  the  apex  polished;  beUy  concave;  o\d- 
positor  exserted,  and  longer  than  the  animal,  composed  of  an  oviduct  and  two 
sheaths ;  wings  four,  transparent,  mdescent ;  marginal  cell  ovate,  submarginal 
subovate ;  discoidal  cells  two,  superior  the  largest,  rhomboidal,  inferior  oblong ; 
nervures  piceous,  as  well  as  the  stigma,  which  is  large  and  elongate  ovate ; 
legs  pitchy;  anterior  ferruginous,  excepting  the  base  of  the  thighs  and  the 
tarsi,  base  of  the  other  tibise  ferruginous:  length  from  f  to  1  line,  without 
the  ovipositor;  expanse,  1|  to  2^  lines.  (Fig.  20;  and  No.  So,  fig.  15,  the 
female  magnified.) 

As  Dr.  Herpin  seems  to  have  ascertained  the  economy  of  this  parasite,  or 
a  closely  aUied  species,  during  its  early  stages,  I  shall  transcribe  his  sensible 
observations: — "An  ichneumon,  of  which  the  female  is  armed  with  a  long 
ovipositor,  perforates  the  shell  of  the  Chlorops'  egg,  and  deposits  there  its 
own.      The  young  larva  of  the  Chlorops  of  the  wheat  grows  and  increases, 

*  Since  the  above  account  was  written,  the  female  has  been  identified,  and  is  figured  in  No.  34, 
fig.  10,  magnified. 

t  Walker,  in  the  Entomological  Magazine  and  his  Monographs. 

X  Eymenop.  Ichn.  affinis  Monog.,  vol.  i.  p.  268. 

§  Figs.  1,  2,  3,  and  4  of  the  above  wood-cut,  refer  to  Oscinis  granarius,  which  will  be  described  in 
a  future  chapter. 
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although  it  incloses  in  its  body  a  mortal  enemy.  The  larva  of  the  parasite 
grows  and  flourishes  with  its  victim,  and  she  nourislies  herself  with  its  fatty 
substance ;  but,  how  admirable !  the  parasite  never  attacks  any  of  the  essential 
organs  of  life  in  the  Chlorops,  for  if  this  happened  to  perish,  the  parasite 
would  infallibly  die  with  it.  After  the  diseased  Chlorops  has  metamorphosed 
to  a  chrysalis,  the  parasite  finishes  by  destroying  it  entirely;  and  one  sees 
with  sm-prise  an  insect  come  out  of  the  pupa  of  the  Chlorops,  not  the  destruc- 
tive fly  of  the  wheat,  but  an  ichneumon,  which  in  its  tui-n  proceeds  again  to 
persecute  the  progenitor  of  the  corn-destroying  Chlorops." 

Having  now  completed  the  history  of  the  instruments  provided  by  Provi- 
dence to  check  the  ravages  of  the  Chlorops,  we  will  tm-n  to  those  means 
suggested  by  the  experience  of  man ;  and  here  again  I  shall  translate  a 
portion  of  Dr.  Herpin's  memoir: — 

"  In  the  years  when  the  Chlorops  exists  in  great  quantities,  the  means  to 
destroy  it  consist  in  pulling  up,  carrying  away,  and  burning  the  plants  which 
are  attacked  by  them,  as  well  of  the  first  as  the  second  lajdng. 

"  The  fii'st  operation  can  be  done  at  the  time  of  weeding  or  of  clearing 
the  corn  of  thistles:  the  young  swelled  and  yellow  plants  are  easily  enougli 
known.  The  second  operation  ought  to  be  performed  a  fortnight  or  three 
weeks  before  harvest  time,  when  it  is  much  more  easy  to  execute,  as  the 
stems  attacked  by  the  Chlorops  are  very  easily  distinguished,  even  at  a 
distance,  because  of  their  short  height,  more  considerable  thickness,  and  deep 
green  colour  of  the  head ;  and,  lastly,  because  the  ear  always  remains  sheathed 
and  enveloped  by  large  leaves.  Moreover,  these  plants  thus  altered  are  almost 
always  found  situated  at  the  lower  side  of  the  beds  or  furrows,  so  that  in 
passing  between  two  ridges  one  can  easily  reach  them  with  the  hand,  from 
one  side  or  the  other,  without  causing  any  damage  to  the  corn. 

"  Another  of  the  most  certain  means,  the  most  economical,  and  the  most 
advantageous,  which  can  in  general  be  employed  to  destroy  the  insects  inju- 
rious to  our  crops,  is  to  vary  the  cultm-e  by  alternate  courses,  so  that  corn 
crops  may  be  succeeded  by  others  which  are  weeded  or  fed  ofl",  and  vice  versa. 
It  wiU  follow  that  the  noxious  larvae  deposited  in  the  fields,  not  finding  at 
the  period  of  their  hatching  the  nom-ishment  which  is  suited  to  their  organ- 
ization, are  not  able  to  subsist,  and  infallibly  perish."  * 

He  is  also  disposed  to  attribute  the  apparent  exhaustion  of  the  soil  from 
over-cropping,  as  much  to  the  presence  of,  and  the  excessive  propagation  of 
certain  injurious  insects  as  to  the  land  being  actually  tired;  and  thus  the 
rotation  and  clianging  of  culture,  whenever  they  are  not  eaUed  for  by  other 

*  Herpin's  Memoir,  pp.  11  and  12. 
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powerful  reasons,  ought  3'et  to  be  adopted  and  put  in  practice,  to  liinder  and 
prevent  the  too  gi'eat  multiplication  of  certain  species  of  noxious  insects. 

Mr.  Arthur  says,  "Perhaps  the  most  efficient  preventive  would  be  to 
detect  the  insect  fly  when  it  appears  to  deposit  its  eggs,  and  keep  it  from 
lighting  on  the  field  by  the  application  of  some  repulsive  perfume,  such  as 
soot,  guano,  or  sand  that  has  been  immersed  in  gas- water,  fee,  di'ied  and  sown 
over  the  field."  * 

As  the  larvae  of  these  flies  have  caused  considerable  alarm  on  many  occa- 
sions, and  have  no  doubt  done  extensive  mischief,  we  will  take  a  general 
review  of  their  economy  before  we  dismiss  the  subject.  It  is  now  evident 
that  there  are  many  species  of  these  flies  to  whose  larvae  wheat,  barley,  and 
rye  are  equally  acceptable,  and  we  cannot  be  certain  that  they  are  not  bred 
in  grasses  also ;  indeed,  from  the  swarms  of  the  Chlorops'  fly  that  are  found 
in  meadows,  and  the  myriads  that  enter  dwelling-houses,  often  not  smTOunded 
by  corn  fields,  it  seems  to  be  very  probable.  There  are  also,  it  AviU  be 
observed,  two  broods  of  the  Chlorops  annually ;  the  maggots  of  one  attacking 
the  corn  when  the  ear  is  formed,  but  yet  concealed  in  the  sheath,  doing  the 
greatest  mischief  in  some  instances,  for  not  only  are  the  ears  not  ripe  at 
harvest  time,  but  they  are  either  abortive  or  the  grains  are  shrivelled  and 
wortliless,  and  what  is  equally  detrimental,  the  lateral  shoots  are  rendered 
useless,  owing  to  the  advanced  period  of  the  season.  The  following,  or  second 
brood  deposits  its  eggs  in  the  autumn -sown  corn  as  late  probably  as  the 
middle  of  October,  in  open  weather.  It  is  true  tliat  from  the  attacks  of  this 
brood  the  central  shoot  perishes  in  the  spring.  This,  however,  only  retards 
the  growth  a  little;  for  the  lateral  shoots  being  strengthened,  and  having 
time  to  grow  and  produce  ears,  it  appears  tliat  in  some  instances  little  or  no 
l^ad  consequences  followed ;  and  it  may  be  that  even  a  more  abundant  crop 
has  been  produced  under  such  circmnstances. 

It  is  deserving  of  notice  that  white  wheats  are  most  palatable  to  tliese 
larvse,  and,  I  believe,  are  generally  preferred  by  noxious  insects.  When, 
therefore,  it  is  stated  that  the  Chlorops  sometimes  prefers  rye  and  barley  to 
wheat,  it  may  be  owing  to  its  being  red  wheat,  but  at  present  this  has  not 
been  substantiated. 

Of  the  two  species  belonging  to  the  genus  Oschiis,  there  seems  to  be  no 
evidence  of  their  producing  two  broods  in  a  year.  The  larvae  of  the  Swedish 
species  (0.  pumilionis)  were  small  at  the  end  of  April,  they  changed  to  pupae 
at  the  end  of  May,  and  the  flies  were  produced  in  the  middle  and  end  of 
June.     Our  British  species  (0.  vastator)  was  found  in  the  larva  state  in  May 

*  Gardeners'  Chronicle  for  1844,  p.  365. 
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and  June,  towards  midsummer  the  maggots  changed  to  pupse,  and  the  flies 
were  hatching,  dming  three  weeks  or  vipwards,  in  July.  This  is  decidedly 
the  most  destructive  species  that  has  fallen  in  our  way. 

With  regard  to  the  successive  transformations  of  these  insects,  it  is  jxjsi- 
tively  stated  that  the  eggs  are  laid  at  the  base  of  the  leaves  which  sheathe  the 
ear,  by  the  first  or  summer  brood,  and  it  may  be  presumed  that  the  autumnal 
eggs  are  similarly  deposited.  To  detect  and  destroy  such  atoms  is  impossible : 
the  only  remedy  at  this  period  would  be  to  anticipate  the  female  flies,  and 
kill  them.  Whether  it  would  be  possible  to  attract  the  flies  to  any  spot  by 
white  painted  boards,  or  any  liquor  that  would  poison  tliem,  has  not  been 
ascertained.  To  drive  the  flies  away  by  ammonia,  gas -water,  or  other 
vapours,  I  should  not  think  feasible ;  but  I  doul3t  not  that  du.sting  the  young 
com  plants  with  soot  or  lime,  on  the  first  intimation  of  the  fly  in  the  autumn, 
would  prevent  the  deposition  of  the  eggs. 

The  maggots  or  larva?  of  the  summer  brood  live  between  the  stem  and 
the  sheath  above  ground :  those  of  the  autumnal  brood  appear  to  be  close  to, 
if  not  below,  the  sm-face.  The  former  could  not  be  aflfected  Ijy  any  applica- 
tion, I  should  imagine ;  but  strong  liquid  manm-es  possibly  might  annoy  the 
others.  Hard  frosts,  however,  are  in  all  probability  one  of  the  greatest 
checks  to  the  perfecting  of  these  larvse. 

The  next  is  the  ijupa  or  chrysalis  state,  which  the  larvse  assume  about 
the  end  of  March  and  in  July,  when  the  sickly  plants  are  easily  discovered, 
and  may  be  pvdled  up,  and  should  be  burned  immediately,  miless  there  is  a 
prospect  of  the  spring  corn  throwing  out  lateral  shoots,  and  producing,  as 
Mr.  Marwick's  did,  an  abundant  crop.  I  have  now  only  to  observe,  that  a.s 
neither  the  eggs,  larvae,  nor  pupse  are  deposited  in  the  earth,  of  com-se  no 
ploughing  or  haiTOwing  can  be  of  the  least  service;  and  as  the  injury, 
although  it  may  be  occasionally  alarming,  is  not  followed  by  any  succession 
of  continued  attack.s,  the  mischief  caused  by  them  liitherto  appears  to  have 
been  only  temporary. 

SUiMMARY  OF  THE  FOREGOING  CHAPTER. 

The  larvce  of  some  minute  beetle  destroying  the  green  wheat  in  1802. 

One-fifth  part  of  the  wheat  sown  destroyed  by  tliem. 

Wirewor^nis  occasioned  an  annual  loss  of  60,000  bushels  of  seed. 

Larva,  probably,  of  a  groimd-beetle,  or  Carahus,  feeding  on  the  roots  of 
com. 

Zabrus  g'lhhus,  a  ground-beetle  which  devours  the  soft  grains  of  wheat  in 
standing  corn. 

The  female  lays  her  eggs  in  clusters  in  the  earth. 
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Tlie  larvoe  burrow  in  the  earth,  and  do  great  mischief  by  eating  into 
the  stem,  sometimes  destroying  two  successive  crops  of  wheat  in  Germany 
and  Italy. 

They  also  attack  rye  and  barley. 

Both  the  larvw  and  perfect  insects  feed  by  night,  and  lie  concealed  dming 
the  day. 

Poultry  and  croivs  will  clear  the  land  after  ploughing. 

Peat-ashes  are  an  excellent  dressing  for  infested  lands  in  the  spring. 

Harpalus  ruficornis,  another  ground-beetle,  in  abundance  on  wheat  ears 
at  night. 

The  Jield-chqfer  feeds  upon  the  soft  grain  of  rye  and  wheat. 

It  is  not  known  if  their  larvoi  attack  the  roots  of  corn. 

May-hugs  abundant  in  corn  fields,  feeding  on  leaves  and  flowers.  Do 
they  injure  the  corn? 

Their  larvm  consume  the  roots  of  grasses. 

A  caterpillar  which  feeds  upon  the  grains  of  wheat  in  the  field,  as  well  as 
in  the  ham.     It  also  lives  upon  the  seeds  of  grasses. 

These  larvm  destroyed  one-third  of  the  produce  occasionally. 

Noxious  insects  often  appear  simultaneously  over  a  great  extent  of 
country. 

These  caterpillars  will  attack  and  destroy  each  other  in  confinement. 

Repeated  ijloughings  recommended  to  destroy  the  pupse  ;  but  as  the 
caterpillars  are  conveyed  away  with  the  corn,  that  would  be  useless. 

The  ^^Pale  Mottled  Willoiu-moth"  is  the  parent  of  this  caterpillar,  and  is 
abundant  in  hay  fields,  &c. 

Caterpillar  of  a  sawfiy,  found  on  wheat  ears  amongst  standing  corn. 

Musca  pumilionis,  the  larva  very  destructive  to  rye. 

The  diseased  stems  should  be  collected  and  burned.  One  person  could 
collect  some  thousands  in  a  day. 

The  same  or  an  allied  species  attacked  the  wheat  near  Battle. 

The  central  shoot  being  destroyed,  lateral  branches  were  thrown  out,  and 
a  good  crop  was  obtained. 

The  September  and  October  sown  wheats  only  affected,  and  the  red  ivheai 
nearly  escaped. 

In  1812,  the  Society  of  Agriculture  of  the  Seine  was  officially  consulted 
b}'-  the  minister  of  the  interior,  regarding  the  ravages  in  France  occasioned 
by  the  larvse  of  Ghlorops  lineata. 

The  larvm  destroyed  the  central  leaves  and  the  j^lcf'^t  itself 

When  the  wheat  begins  to  show  the  ear  early  in  June,  the  female  lays 
her  eggs  on  the  stems. 
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The  eggs  hatch  in  a  fortnight,  and  the  maggot  eats  away  below  the  base 
of  the  ear. 

It  is  transformed  to  a  pvpa  towards  tlie  first  superior  knot. 

The  Ghlovops  hatches  in  September,  and  then  biys  her  eggs  on  the  rye 
and  recently  sown  corn. 

The  infested  corn  is  stunted  and  green  whilst  the  healthy  plants  are  ripe, 
the  ears  are  not  liberated,  and  the  grains  are  diminutive  or  quite  abortive. 

In  1810,  the  loss  was  estimated  at  one-seventieth  part  of  the  harvest, 
besides  the  nimiber  of  yomig  plants  that  had  been  destroyed  at  an  earher 
period. 

Chlorops  Herpinii  attacks  the  ears  of  barley — from  six  to  ten  being 
found  in  each ;  and  by  destroying  the  flowers  they  render  the  ears  sterile. 

Musca  frit,  inhabits  the  husks  of  the  barley,  and  destroj^s  one-tenth  of 
the  grain. 

Linnoeus  calculated  the  annual  loss  in  Sweden  at  one  hundred  thousand 
pounds  sterling. 

ChloTops  tceniopus  attacked  some  transplanted  wheat. 

The  larvce  feed  singly  from  the  first  joint  to  the  base  of  the  embryo  ear 
or  higher. 

In  August  the  Jlies  hatched. 

They  attacked  barley  also  at  an  earlier  period 

It  attacked  also  some  naked  barley  from  Nepaul. 

A  species  of  Chlorops  occasionally  swarms  in  divelling-houses. 

They  were  in  abundance  in  a  ivheat  stack  in  April,  and  destroyed  many 
acres  of  rye. 

Another  species  attacked  the  ivheat  fields  in  May. 

The  larvoi  entered  2  inches  beneath  the  sm-face,  destroying  the  internal 
stalk. 

Other  fields  of  ivheat,  sown  in  February  and  March,  were  .subject  to  the 
same  disease. 

These  maggots  produced  in  July  a  new  species  of  fly,  the  Oscinis  vastator. 

This,  from  its  operations,  appeared  to  be  the  most  destructive  of  the 
species. 

They  are  ke{)t  in  check  by  parasites. 

One,  a  kind  of  ichneumon,  named  Coplinius  niger,  feeds  in  the  body  of 
the  maggots,  and  is  frequently  very  abundant. 

Another,  called  Pteromalus  tnicans,  lives  in  the  maggots  also,  and 
destroys  them  before  they  change  to  pupae. 

A  thii-d  parasite,  the  Sigalphus  caudatus,  was  bred  from  the  pupae  of 
Oscinis  vastator. 

31 
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It  is  said  to  deposit  its  eggs  in  those  of  the  Oscinis. 

Dr.  Herpin  recommends  j^ulling  up  and  burning  the  infested  plants, 
which  may  iirst  be  done  when  weeding  is  going  on,  and,  subsequently,  two  or 
three  weeks  before  harvest,  when  their  size  and  colour  readily  distingui.sh 
them. 

Rotation  of  crops  one  of  the  best  means  of  keeping  free  from  noxious 
insects. 

Over-croiJped  land  refuses  to  bear,  perhaps  as  much  from  diseases  caused 
by  an  excessive  increase  of  insects  in  the  soil,  as  from  exhau-stion. 

Soot  and  saoul  saturated  with  gas-water,  sown  over  a  field,  might  keep 
off  the  Chlorops. 

It  is  not  improbable  that  some  species  of  Chlorops  breed  in  the  stems  of 
grasses. 

There  are  ttvo  broods  of  the  maggots  in  a  year,  the  fii'st  living  in  the 
spring,  the  latter  through  the  winter,  in  some  instances. 

The  first  brood  destroys  the  ear,  the  second  the  central  shoot,  after  which 
lateral  shoots  are  sometimes  matured. 

It  is  doubtful  if  the  species  of  Oscinis  produce  two  broods  annually. 

The  0.  vastator  is  by  far  the  most  formidable  enemy. 

Is  it  possible  to  attract  the  files  by  white  painted  boards  or  poisonous 
liquids? 

Dusting  the  yoimg  corn  with  soot  or  lime  would  di-ive  away  the  flies. 

Strong  liquid  manures  would  annoy  those  broods  which  reside  in  the 
yoimg  corn  plants. 

Do  not  pull  up  the  infested  com  plants  in  the  spring,  if  they  attempt  to 
throw  out  lateral  shoots. 

Ploughing  and  harroiving  of  no  use,  as  neither  the  eggs,  pup?e,  nor  larva:; 
inhabit  the  earth. 

Explanation  of  Plate  H, 

Fig.  1.      Chlorops  tceniopus. 
Fig.  2.*  The  same  magnified. 

n,  The  termination  of  the  costal  nervure. 

l*.  One  of  the  antennae  or  horns. 
Fig.  3.*  The  head  in  profile. 

m,  The  concave  face. 
Fig.  4.     The  fly  in  repose. 
Fig.  5.     The  lore er  portion  of  a  wheat  stem. 

0,  The  pupa  of  Chlorops  tceniopus,  in  situ. 
Fig.  6.*  The  same  magnified. 

Fig.  5.  a,  Pupa  case  from  which  Ccelinius  niger  hatched. 
I)*,  The  same  magnified. 

c,  The  hole  from  which  the  CccUnius  escaped. 

d,  The  hole  from  whence  the  Pleromahis  made  its  exit. 
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Fig.  7.     A  wlieat  i)lant  as  it  appeared  oil  the  7th  of  June. 
Fig.  8.     Larva  uf  a  Chlorops. 
Fig.  9.*  The  same  magnified. 
Fig.  10.  The  pupa  case  in  sitii. 

q*,  The  same  magnified. 
Fig.  11.   Oscinis  vaslalor,  Curtis. 

r*,  The  same  magnified. 

n,     The  termination  of  the  costal  nervure. 
Fig.  12.  Corn  plant  as  it  appeared  on  the  23d  of  June. 

s,   The  green  outer  leaf. 

/,  The  inner  yellow  one. 
Fig.  13.  The  same  plant  opened. 

u,  The  base  of  tlie  stem  eaten  tlirough. 
Fig.  14.  The  interior  of  the  stem  exposed. 

V,     A  slender  brown  portion  of  the  stalk  left  by  the  larva. 

w,     The  Larva  feeding. 

a:*,  The  same  magnified. 

y,     The  pupa  in  the  stem. 

z*,  The  same  magnified. 
Fig.  15.     Calinius  iu<jer,  a  parasite. 
Fig.  16.*  The  same  magnified. 
Fig.  17.     Pteromalus  micans,  a  parasite. 
Fig.  18.*  The  same  magnified. 
Fig.  19.     Siyaljihus  eaiulatus  a  parasite. 
Fig.  20.*  The  same  magnified. 

Wherever  lines  accompany  the  objects  in  the  plates,  they  denote  the  natural  dimensions ;  and 
those  numbers  and  letters  with  a  *  attached,  refer  to  the  objects  that  are  represented  much  larger 
than  life.     All  the  figures  are  drawn  from  nature. 
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CHAPTER    IX. 


THE  NATURAL  HISTORY  AND  ECONOMY  OF  VARIOUS  INSECTS  AFFECTING  THE 
CORN  CROPS;  INCLUDING  A  SAW-FLY,  THE  HESSIAN  FLY,  THE  WHEAT- 
MIDGE,    AND   THE  BARLEY-MIDGE. 

Cephus  pygm^us — the  Corn  Saiu-fly. 
In  continuation  of  this  subject  from  the  last  chapter,  I  shall  proceed  with  the 
histories  of  those  insects  which  infest  the  corn,  and  amongst  them  is  one 
that  is  very  abimdant  in  this  country,  and  with  which  I  am  well  acquainted 
in  its  perfect  state,  having  for  many  years  observed  the  flies  in  corn  fields, 
occasionally  in  gTeat  abundance:  yet  I  have  never  heard  of  its  economj'- 
having  fallen  under  the  observation  of  any  English  naturalist  or  cultivator ; 
and  it  is  to  the  diligence  and  science  of  our  continental  neighbours  that  we 
owe  the  knowledge  we  possess  of  the  habits  of  this  interesting  species. 

It  is,  however,  by  no  mea,ns  a  recent  discovery,  for  in  1819  M.  Dugaigneau, 
a  skilful  agriculturist  of  the  department  of  the  Loire,  made  known  the  meta- 
morphoses of  this  speciess  and  the  changes  it  produced  in  the  wheat.*  In 
his  memoir  he  say.s,  that  having  pulled  up  a  quantity  of  the  roots  of  rye  at 
harvest  time,  he  found  some  white  larvse  of  a  Slrex  (Plate  I.,  and  No.  36, 
figs.  1)  in  the  stubble.  After  the  severe  winter  of  1812-13,  he  wLshed  to  see 
if  the  larvse  had  perished.  He  therefore  collected  some  stubble  and  found 
them  alive:  they  had  not  at  all  suffered,  for  at  the  end  of  March  a  great 
many  were  transformed  into  pupse,  and  many  had  hatched  in  the  beginning 
of  April,  t 

"The  insect,"  says  M.  Dugaigneau,  "after  pairing,  pierces  the  stalk  of  the 
rye,  below  the  first  knot,  to  deposit  an  egg  in  its  interior,  which  hatches  so 
much  the  earlier,  being  warmed  by  the  sun's  rays  concentrated  close  to  the 
earth,  amongst  all  the  straw  of  the  rye.  The  little  larvae  live  upon  the 
interior  of  the  straw,  which  is  then  very  tender,  and  upon  the  nutritive 
juices  of  the  sap,  which  ought  to  form  the  grains  in  the  ear.  It  soon  ac- 
quires sufficient  power  to  be  able  to  perforate  the  knot  in  the  straw,  it  then 

*  Annales  de  la  Soc.  des  Sciences.  Belles- Lettres  et  Arts  d'Orleans,  vol.  i.  p.  121. 
t  Notice  SUV  quelqu,es  Insectes  nuisible  aufroment,  &c.,  p.  34. 
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passes  through  and  ascends  to  a  greater  or  lesser  height  in  the  interior — I 
have  found  a  few  which  had  surmounted  all  the  knots ;  the  larva  afterwards 
descends,  and  arrives  at  the  base  of  the  straw  when  it  has  attained  its  full 
growth ;  it  then  cuts  down  the  straw  level  with  the  ground,  before  and  even 
at  the  moment  the  grain  is  matured ;  it 
sometimes  happens  that  it  is  not  entirely  sawed 
through  at  harvest  time."* 

It  then  descends  into  the  stump  of  the  rye, 
a  little  below  the  soil,  where  it  closes  its  tunnel 
with  a  stopper  of  sawdust  and  excrement ;  it 
then  incloses  itself  with  a  transparent  cover- 
ing a  gi-eat  deal  larger  than  itself,  in  which 
it  rests  eight  months  (figs.  3).  M.  Bugaigneau 
has  observed  tliis  larva  also  in  the  wheat  straw, 
but  it  is  rare  there. 

M.  Herpin,  who  has  hkewise  investigated 
the  subject,  says,t  "If  you  traverse  a  field  of 
wheat  or  rye,  a  week  or  fortnight  before  har- 
vest, you  may  observe  a  greater  or  less  con- 
siderable number  of  stems,  the  straight  and  whitened  ears  of  which  elevate 
themselves  above  the  others,  and  appear  to  have  attained  their  perfect 
maturity.  They  form  a  striking  contrast  with  the  neighbom-ing  plants, 
which  are  still  very  green ;  and  the  heavy  ears  filled  with  gi-ains  are  inflexed 
and  bent  towards  the  earth,  whilst  the  others  are  entirely  empty,  or  contain 
only  a  very  small  number  of  grains,  which  are  for  the  most  part  slirunk  and 
horny. 

"  On  carefully  opening  or  splitting  longitudinally  the  stubble  or  the  stalk 
bearing  the  erect  and  bleached  ears,  of  which  I  have  just  spoken,  you  will 
remark,  fii'st,  that  it  contains  a  yellowish  powdery  detritus,  formed  by  the 
debris  of  the  plant  which  has  been  eaten  internally ;  secondly,  that  the  knots 
of  the  straw  are  perfoitited  in  the  interior  of  the  pipe  of  the  stalk;  tliirdly, 
that  one  finds  a  httle  above  one  of  the  knots  a  larva  occupied  in  eating  the 
medullary  partition  of  the  plant. 

"  This  larva,  of  a  white  colom',  has  six  rudimentaiy  feet  (fig.s.  1 ;  figs.  2,  the 
same  magnified) ;  its  leng-th  varying  from  3  to  1 5  millimetres  (that  is,  from 
a  line  to  more  than  half  an  inch),  according  to  its  age ;  its  head,  rounded, 
hemispherical,  brown,  and  hke  horn,  is  armed  with  strong  mandibles.  One 
finds  this  larva  at  the  commencement  of  June ;  it  is  placed  in  the  inside  of 

*  Annalcs  d' Orleans. 

t  Memoire  su)'  divers  Insectes  nuislbles  a  I'Ar/ricuUure,  par  J.  Ch.  Herpin. 
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the  stalk,  lower  down  and  nearer  to  the  eaith  as  it  becomes  older,  and  as  the 
matuiity  of  the  plant  is  more  advanced  Finally,  some  days  before  harvest 
time,  tliis  larva  retreats  nearer  to  the  roots  of  the  plant ;  it  constructs,  inside 
of  the  straw,  a  silken  transparent  case  (figs.  3 ;  fig.  4,  the  same  magnified),  in 
which  it  shuts  itself  up  and  passes  the  winter ;  after,  however,  having  taken 
the  precaution  to  cut  the  straw  circularly  on  the  inside,  about  28  or  1-i 
milhmetres  from  the  earth,  so  that  the  perfect  insect  may  find  no  difficulty 
in  issuing  from  its  prison.  In  consequence  of  this  section,  the  straw,  having 
no  more  sustenance,  breaks  off  at  the  foot  and  falls  to  the  ground  when  the 
wind  becomes  a  little  strong ;  the  field  then  presents  the  same  appearance  as 
if  it  had  been  traversed  in  every  direction  by  sportsmen  or  by  animals. 

"A  long  time  after  harvest,  and  even  during  winter,  we  may  still  find 
the  larvae  inclosed  in  the  roots  of  the  stubble;  to  be  satisfied  of  this,  it  is 
only  necessary  to  puU  up  a  number  of  the  pieces  of  straw  left  adhering  to  the 
roots.  Those  which  contain  a  larva  ai'e  detached  with  the  greatest  facility, 
because  the  straw  is  sawed  circularly,  as  already  stated.  By  looking  with 
attention,  one  also  finds  at  the  same  period,  quite  close  to  the  earth,  some 
very  short  pieces  of  stubble,  cut  very  horizontally,  which  contain  the  insect. 
Towards  the  end  of  May,  or  when  the  wheat  and  rye  begin  to  ear  and  before 
the  flowering,  the  larvfe  metamorphose  and  give  bii-th  to  a  fly  (figs.  5).  These 
flies  distribute  themselves  over  the  fields  sown  with  wheat  or  lye,  and  deposit 
an  egg  upon  the  stem  of  the  corn  iromediately  below  the  ear." 

This  group  of  insects  is  interesting  to  the  naturalist,  as  it  forms  the 
transition  from  the  saw-flies  to  a  family  named  SiRlcm^.*  Like  all  such 
insects,  it  belongs  to  the  order  Hymenoptera,  the  family  Tenthredinid^, 
and  the  genus  Cephus  of  Latreille ;  and  the  species  before  us  was  named 
SlREX  PYGM.EUS  by  Linnseus,  from  its  being  much  smaller  in  size  than  the 
other  individuals  with  which  he  associated  it. 

1.  Cephus  pygmceus  is  of  a  shining  black  colour;  the  head  is  rather  large, 
with  prominent  eyes,  and  three  minute  ocelli  on  the  crown ;  the  antennse  are 
inserted  in  front  of  the  face,  they  are  tolerably  long  and  slender,  but  slightly 
clavate,  and  composed  of  twenty-one  joints;  the  basal  joint  is  ovate,  the 
second  minute,  six  following  elongated,  the  remainder  very  much  shorter, 
the  apex  being  oval ;  the  mouth  in  the  male  is  bright  yellow,  including  the 
powerful  jaws,t  on  the  clypeus  is  a  spot  of  the  same  colom^  and  the  interior 
margin  of  the  eyes  is  likewise  yellow ;  the  thorax  is  oval,  and  not  broader 
than  the  head ;  the  abdomen  is  sessile  or  attached  by  its  entfre  base,  rather 
long,  slender,  and  slightly  compressed ;  at  the  base  is  a  yellow  membranous 

*  See  Curtis's  BritUh  Entomology,  fol.  and  Plates  253  and  460.  t  Ibid.  Plate  301. 
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spot,  there  are  yellow  spots  on  each  side  of  the  iBrst  and  second  segments,  and 
a  dot  on  the  back  of  the  latter,  the  third  and  fifth  segments  have  broad 
yellow  margins,  the  sixth  has  a  narrow  one,  forming  spots  on  the  sides  and 
back,  and  the  apex  is  yellow ;  the  four  wings  are  transparent  and  iridescent, 
there  are  two  marginal  and  fom-  submarginal  cells  in  the  superior,  the  costa 
and  stigma  are  yellowish  brown,  and  all  the  nervures  are  brown  and  slender ; 
the  legs  are  bright  yellow,  including  the  coxae  and  trochanters,  but  they,  as 
well  as  the  thighs,  have  black  stripes  on  the  outside ;  tlie  hinder  tibiae  have  a 
pair  of  spurs  on  the  inside  below  the  middle,  and  also  at  the  apex,  they  are 
brown  on  the  inside,  as  well  as  the  tarsi,  which  are  five-jointed;  the  claws 
are  bifid  at  their  tips,  with  little  pulvilli  between  them.  The  female  is 
darker,  the  palpi  and  sides  of  the  jaws  only  are  yellow;  the  abdomen  is 
rather  stouter  and  shorter,  the  yellow  spots  on  the  two  basal  joints  are  either 
very  minute  or  absent,  and  the  margin  of  the  sixth  is  less  apparent,  and  the 
bands  are  more  of  a  sulphur  colour;  the  apex  is  sloped  off  obliquely,  and 
incloses  a  black  ovipositor,  which  is  but  slightly  exposed;  the  wings  are 
rather  smoky ;  the  legs  are  ochreous,  the  coxae,  trochanters,  and  thighs  black, 
excepting  the  apex  of  the  latter  above ;  the  hinder  tibiae  are  bro^vn  inside, 
and  the  four  posterior  tarsi  are  of  the  same  colour :  figs.  5 ;  the  cross  lines 
showing  the  natural  size. 

This  saw-fly  is  very  abundant,  annually,  on  flowers  in  corn  fields  in  June, 
also  on  grass  in  woods ;  and  I  remember  finding  vast  numbers  of  the  females 
upon  white  umbellate  flowers  growing  by  the  roadsides  near  Dover,  in  the 
beginning  of  July,  but  I  could  not  detect  one  male. 

The  larva  is  not  less  interesting,  in  a  scientific  point  of  view,  than  the 
imago ;  for,  being  an  apode — that  is,  destitute  of  feet — it  is  unlike  those  of  the 
saw-flies,  which,  it  will  be  remembered,  have  frequently  a  great  number 
of  legs,  and  resemble  caterpillars  more  than  maggots.*  The  following  is  M. 
Herpin's  description  of  the  larva  of  Cephus  pygmcBus : — It  is  6  lines  long,  a 
little  thickened  anteriorly,  nearly  cylindrical,  of  a  yellowish  milky  white, 
and  tolerably  fleshy :  its  head  is  rounded,  corneous,  and  ferruginous :  there  is 
a  minute  four -jointed  antenna  on  each  side,  below  which  is  a  little  round 
eye:  the  three  thoracic  segments  have  no  feet,  but  each  has  two  nipples 
beneath ;  the  last  segment  is  terminated  by  a  little  tubular  appendage,  which 
is  capable  of  being  protruded  like  a  telescope,  and  assists  the  insect  in  its 
progTCSS  within  the  tube  of  the  straw  to  which  it  is  confined :  figs.  1 ;  figs.  2, 
magnified. 

The  pupa  (?)  as  represented  in  Gueriu's  plate,  appears  to  be  cylindrical,  and 

*  See  the  caterpillars  of  the  tunilp  saw-fly,  Plate  B,  chaj).  ii. 
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composed  of  nine  segments,  tapering  towards  the  tail  and  thickened  at  the 
opposite  extremity:  it  is  inclosed  in  a  transparent  cylindrical  cocoon,  about 
five  lines  long,  romided  at  one  end  and  stopped  iiTegularly  at  the  other  with 
an  operculum  of  excrement,  &c. :  figs.  3;  fig.  4,  magnified.* 

In  the  department  of  the  Charente,  on  the  western  coast  of  France,  this 
insect,  to  which  the  people  have  given  the  name  of  "aiguillonier,"  t  has  occa- 
sioned very  great  ravages  amongst  the  standing  corn,  causing  a  considerable 
loss  to  the  cultivators.  Similar  losses  have  been  sustained  in  Africa  by  the 
colonists,  whose  corn  was  attacked  in  the  same  way,  and  the  mischief  being 
absolutely  of  the  same  nature.  M.  Herpin  thinks  it  was  the  operation  of  the 
same  or  an  allied  species.  "  The  damage,"  he  continues,  "  done  by  the  CephiLS 
to  the  wheat  and  rye,  in  the  locality  :j:  where  I  have  observed  this  insect,  is 
serious  enough,  since  the  ears  produced  by  the  attacked  stalks  are  generally 
sterile,  or  contain  only  a  very  small  number  of  grains,  and  I  estimate  the 
damage  at  about  one-sixtieth  of  the  whole  crop ;  but  that  which  it  caused  in 
Africa  and  the  Charente  appeared  to  be  much  more  considerable." 

To  destroy  this  troublesome  pest,  M.  Dugaig-neau  proposes  ploughing  in 
March  or  the  beginning  of  April.  He  thinks  that  the  turning  over  and 
burying  the  stubble  in  the  ground  would  destroy  the  larvae  as  well  as  the 
perfect  insects,  wliich  would  not  be  able  to  penetrate  the  soil  in  order  to  get 
out  at  the  period  of  their  hatching ;  on  the  other  hand,  M.  Herpin  says  the 
best  means  of  destruction  appears  to  be  to  set  fire  to  the  stubble  which 
remains  upon  the  field  after  harvest,  as  the  larvae  are  inclosed  close  to  the 
roots;  he  also  adds,  that  all  well-informed  agriculturists  know  that  the 
bm-ning  of  the  straw  to  ashes  is  one  of  the  most  active  and  economical  stimu- 
lants of  vegetation,  especially  in  strong  and  argillaceous  earths,  which  the  fire 
dries  and  calcines ;  they  are  ameliorated  and  improved  at  all  times  by  this 
simple  operation,  which  is  so  easy  and  costs  notliing  to  execute.  I 

Providence  has  also  provided  a  remedy  in  a  parasitic  ichnemnon  (figs.  6), 
which  is  actively  engaged  in  om-  corn  fields  in  the  destruction  of  the  larvie 
of  the  Cephus,  with  wdiich  it  has  been  found  inclosed;  and  the  parent  fly 
must  be  endowed  with  a  sm-prising  intelligence,  for,  as  M.  Dagonet  justly 
observes,  the  deposition  of  the  egg  "  is  an  operation  difficult  enough,  if  one 
reflect  that  the  ichneumon  has  not  only,  like  the  greater  number  of  the 
Pujjivorce  (or  pupae-destroyers),  to  touch  the  skin  of  the  larva  but  lightly,  on 
which  its  progeny  must  be  supported,  but  it  has  at  first  to  satisfy  itself  of 

*  It  appears  to  me  that  M.  Gu^rin's  figure  exliibits  the  larva  in  its  case,  and  not  the  pupa,  which 
I  have  never  detected. 

t  M.  Herpin  suspected  it  was  the  harva  of  the  Cephus,  and  his  opinion  has  been  confirmed  by 
M.  le  Comte  de  Tristan.  t  Metz  on  the  Moselle,  in  France. 

§  Extract  from  the  Memoires  de  la  Soc.  Boyale  et  Centrale  d' Agriculture,  a.d.  1S42. 
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the  exact  spot  in  the  stubble  where  the  larva  of  the  Gephus  is  to  be  found,  so 
that  at  the  same  time  it  pierces  the  stalk  it  must  reach  the  larva  Avhich  is  to 
receive  its  egg."  * 

This  parasitic  fly  also  belongs  to  the  order  Hymenopteka,  the  family 
ICHNEUMONiD^E,  the  genus  Pachymerus;  and  the  species  is  named  calci- 
TRATOR  by  Gravenhorst,  in  his  Ichneumonologia  Edropcea. 

2.  P.  calcitrator  is  about  the  same  size  as  the  Gephus;  the  Tuale  is  black, 
shining,  and  pubescent;  the  head  is  somewhat  globose,  but  concave  at  the 
base ;  the  eyes  are  rather  small  and  ovate,  and  there  are  three  minute  ocelli 
on  the  crown ;  the  palpi  are  tolerably  long  and  slender ;  t  the  antennae  are 
inserted  in  front  of  the  face,  not  so  long  as  the  body,  slightly  thickened 
towards  the  apex,  and  composed  of  twenty- two  joints,  the  basal  one  oval, 
second  minute,  third  elongated,  the  following  decreasing  in  length,  each  joint 
producing  a  bristle  on  the  inside ;  they  are  brown,  but  yellow  beneath :  the 
thorax  is  narrow  and  elongated,  the  postscutel  is  narrow  and  elongated: 
abdomen  somewhat  spindle-shaped,  but  clavate,  the  apex  being  thickened 
and  compressed;  the  petiole  is  long,  narrowed,  and  pitchy,  as  well  as  the 
second  joint;  the  third  and  fourth  are  reddish,  edged  with  brown;  the 
remainder  are  brown,  edged  with  white:  the  wings  are  ample,  transparent, 
and  iridescent,  the  stigma  and  nervures  yellowish  brown ;  superior  without 
an  areolet,  the  stigma  and  marginal  cell  are  elongated,  the  upper  discoidal 
one  has  a  short  internal  branch :  legs  very  slender,  excepting  the  hinder,  which 
are  long  and  stout ;  they  are  brown,  the  four  anterior  are  ochreous  on  the 
inside;  posterior  coxee  long,  their  tliighs  are  thick  in  both  sexes;  tibiae 
spurred,  hinder  long,  stoutish,  and  sometimes  inclining  to  reddish  bro^vn, 
especially  at  the  base;  tarsi  live-jointed,  claws  and  pulvilli  minute.  The 
female  is  similar,  but  the  antemise  are  shorter,  and  not  pubescent ;  the  abdo- 
men is  broader  and  not  com})ressed ;  apex  of  the  petiole,  as  well  as  the  second, 
thii'd,  anti  fourth  segments,  reddish,  the  second  generally  with  a  brown  patch 
on  the  back,  the  fifth  and  following  segments  are  black,  distinctly  edged  witli 
white:  o\'ipositor  exserted.  Figs.  6,  the  female;  the  cross  lines  exhibiting 
the  natm'al  dimensions. 

I  have  taken  the  female  at  Coomb  Wood,  Surrey,  and  in  Dorsetshu-e, 
resting  on  gate-posts,  in  June,  and  both  sexes  in  hedges,  in  Norfolk  and 
Suffolk,  and  also  in  the  Isle  of  Wight ;  the  males  I  have  met  with  at  Darent 
and  Dover,  early  in  June ;  and  at  the  end  of  July,  both  sexes  have  been 
abundant  in  the  same  localities,  and  also  in  Battersea  Fields,  on  umbellate 
flowers.     I  may  here  observe,  that  there  are  ten  or  twelve  British  species  of 

*  Notices  Entomologiques,  p.  iO,  T  Curtis's  British  Entomology ,  fol.  624<»,  and  Plate  624. 
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the  interesting  genus  Cephus;*  and  as  I  find  one  of  them,  named  C.tabi- 
dus,  in  company  with  C.  pygmceus,  it  is  not  improbable  that  their  economy 
may  be  simihir.  I  find  that  Latreille  suspected  the  larvae  fed  on  the  interior 
of  plants,  which  he  supposed  might  prove  to  be  the  various  species  of  grasses  ;t 
and  Messrs.  Kirby  and  Spence  say,  "  that  upon  barley  pai-ticulai-h^  you  will 
meet  with  the  species  of  Latreille's  genus  Cephus."  | 

There  is  also  a  beetle  which  infests  both  wheat,  barle}^  and  oat  crops  in 
the  south  of  France,  which  we  .shall  only  briefly  notice,  as  it  is  not  an  inhabi- 
tant of  this  country.     It  is  of  the  family  CERAiyiBlClDyE,  and  has  been  named 

Saperda  (Calamobius)  marginellus. 

In  June,  when  the  com  is  in  flower,  the  female  beetle  introduces  an  egg 
into  the  stem,  which  hatches  in  from  eight  to  fourteen  days.  The  larva  is 
then  nourished  on  the  interior  of  the  straw,  ascending  to  the  ear,  afterwards 
descending  to  the  base,  and  being  full-gi'own  at  harvest  time,  it  rests  in  a  cell 
of  detritus  stopped  at  both  ends;  the  following  spring  it  becomes  a  pupa; 
after  which  the  beetle  soon  hatches  and  feeds  on  the  stamina  of  the  flowers. 
As  much  as  one-fourth  of  the  crop  has  been  known  to  be  destroyed  by  this 
small  beetle.  § 

Cecidomyia  destructor.  Say — the  American  Wheat-midgc. 

If  Kollar  be  correct,  there  can  no  longer  be  any  doubt  that  the  "  Hessian 
Fly"  has  been  detected  in  Europe.  It  does  not,  however,  appear  to  be  known 
in  France ;  and  it  is  now  half  a  century  since  its  supposed  introduction  into 
this  country  caused  serious  apprehensioiLS  among  the  people,  and  alarmed 
the  agriculturists  of  England.  i|  As  it  is  intimately  connected  with  a  species 
which  we  shall  next  have  to  discuss,  it  may  not  be  unadvisable  to  give  a 
sketch  of  its  history. 

The  Americans  entertain  an  idea  that  this  fly  was  first  introduced  into 
their  country  in  straw  which  accompanied  the  Hessian  troops ;  whence  they 
have  given  it  the  appellation  of  "Hessian  Fly."  It  has  been  occasionally 
a  dreadful  scom-ge  in  North  America,  for  the  larvfe  have  committed  such 
ravages  on  the  wheat  crops  as  to  cause  even  famine  in  the  land.  It  was  not 
until  the  autumn  of  1 833  that  this  destructive  insect,  or  a  species  closely  allied 
to  it,  was  observed  in  Hungar3^;1[  whether,  from  its  previous  rarity,  it  had 

*  Curtis's  British  Entomology,  fol.  301 ;  Guide,  Gen.  47'3.  t  Hist.  Nat.,  vol.  xiii.  p.  138. 

t  Introduction  to  Entomology,  vol.  iv.  p.  503. 

§  See  Annales  de  la  Soc.  Ent.  de  France,  second  series,  vol.  iii.  p.  Ixvi.,  and  vol.  v.  p.  xvii. 

II  Mr.  Markwick  ascertained  that  the  insect  which  caused  such  a  sensation  during  the  period  of 
scarcity  was  a  Chlorops,  described  in  chap,  viii   p.  230. 

IT  Mr.  Hei-rick  states  in  Silliman's  American  Journal  of  Science  (vol.  xli.  p.  253),  that  Mr.  J.  D. 
Dean  discovered  the  true  Hessian  fly  in  Minorca  and  near  Naples. 
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been  overlooked,  or  had  not  found  its  way  into  the  Austrian  dominions,  is  not 
known.  Kollar  *  states  that  it  appears  from  a  report  transmitted  to  the  Arch- 
duke Charles,  that  in  the  beginning  of  June  the  ears  of  wheat  were  observed 
to  di'oop  and  the  straw  to  bend,  on  his  estates  at  Altenbui'g,  although  the 
crop  was  previously  in  fine  condition;  in  a  few  days,  patches  on  the  poorest 
soil  in  different  parts  became  entangled,  as  if  matted  together  by  heavy  rains 
or  high  winds,  which  were  supposed  at  first  actually  to  have  been  the  cause. 
This  soon  proved  to  be  unfounded ;  for  the  mischief  gradually  spread  from 
the  poor  to  the  best  lands,  until  the  whole  was  blighted.  Two-thirds  of  the 
straw  at  least  was  laid  in  less  than  a  week,  and  the  work  of  devastation  was 
completed  by  the  heavy  f\xll  of  rain  which  took  place  during  the  latter  part 
of  Jime.  The  straw  thus  prostrated  produced  only  small  abortive  ears ;  the 
few  grains  they  contained  were  shrivelled,  and  would  scarcely  I'ipen,  and  the 
straw  was  of  a  very  bad  quality. 

On  examining  the  roots  of  those  plants  which  had  died  off,  the  soft 
straw  where  the  larvge  had  stationed  themselves  in  families  within  the  sheath 
of  the  leaf,  appeared  withered,  tough,  and  brown,  yet  not  wounded:  at  this 
period  the  larvas  were  transformed  into  pup?e,  which  were  fomid  in  clusters 
inside  of  each  leaf- sheath,  at  the  first  joint  next  to  the  crown  of  the  root. 

On  the  estates  of  the  Duke  of  Saxe-Coburg,  at  Weikendorf,  and  in  other 
parts  of  that  neighboiu-hood,  whole  fields  were  destroyed.  The  larvae  were 
found  to  live  in  society,  forming  a  sort  of  nest  between  the  straw  and  the 
sheath.  They  are  said  to  penetrate  into  the  tube  of  the  straw ;  however  that 
may  be,  they  deprive  the  stem  of  the  sap,  and  it  consequently  withers  and 
dies.  The  larvre  are  of  a  pale  green  colour,  with  a  minute  black  dot  above : 
they  do  not  exceed  2  lines  in  length ;  and  they  live  from  about  three  weeks 
to  a  month:  the  pupa  is  brown  and  inclosed  in  a  case.  It  was  several 
weeks  before  the  fly  hatched ;  it  is  extremely  small  and  delicate,  scarcely  so 
large  as  a  common  gnat;  the  body  is  clothed  with  short  black  hairs:  the 
thorax  is  very  convex,  smooth,  and  shining;  the  scutellum  projects,  and  is 
rounded  behind ;  the  breast  being  sometimes  of  a  golden  yellow  coloiu-,  the 
abdomen  brownish :  the  wings  are  blackish ;  the  deep  yellow  of  the  base 
sometimes  extends  to  the  nervures,  where  it  is  gradually  softened  off:  the 
poisers  are  yellowish  white  ;t  the  base  of  the  thighs  is  golden  yellow :  the 
female  has  a  black  streak  on  the  abdomen. 

The  above  descriptions  do  not  agree  with  Say's ;  |  and  I  see  by  a  para- 

*  NaturgeacMchte  der  SchcedlicJien  Insecten,  p.  130;  and  Kollar's  Treatise  on  Insects,  p.  119. 
+  Dr.  Asa  Fitch  affirms  that  they  are  dusky  in  the  true  Hessian  fly. 

t  Journal  of  the  Academy  of  Natural  Sciences  of  PhUadelj^Uia  for  1817,  vol.  i.  p.  45,  Plate  3, 
fi-s.  1-3. 
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graph  in  the  Entomological  Transactions,  Mi\  Herrick,  of  New  Haven,  North 
America,  had  informed  Mr.  Spence  that  the  accomits  hitherto  published 
concerning  the  natm-al  history  of  the  Hessian  fly  were  very  erroneous:  he 
considered  it  to  be  referable  to  Meigen's  genws  Lasioj^tera ;^  and  it  is  attacked 
by  five  parasites,  two  of  which  belonged  to  the  genera  Eurytoma  and  Platy- 
c/ast'er.  Mr.  Spence  also  observed,  at  a  previous  meeting  of  the  Entomological 
Society,  that  Dr.  Hammerschmidt's  Cecidomyia,  which  is  the  Hungarian  one, 
is  specifically  distinct  from  Mr.  Kirby's  C.  tritici;  and  that  Say's  C.  destructor, 
called  the  Hessian  fly,  is  different  from  either,  t  The  female  of  the  American 
species  lays  in  the  autumn  not  more  than  eight  eggs,  which  are  introduced 
by  her  ovipositor  between  the  sheath  and  the  stem,  close  to  the  base,  J  where 
the  larvfe  feed  as  soon  as  they  hatch,  and  are  said  to  live  through  the  winter 
with  their  heads  downward ;  but  the  mischief  they  cause  is  not  discoverable 
\mtil  the  wheat  is  more  advanced. 

A  parasite,  called  by  Mr  Say  Gera'phron  destructor,  but  which  maj- 
possibly  be  a  Pteromalus,  in  the  opinion  of  Mr.  Westwood,  though  smaller 
than  the  Cecidomyia,  proves  so  formidable  an  enemy,  by  depositing  its 
eggs  in  the  larvfe,  that  few  of  them  become  pupse ;  otherwise,  Mr.  Say 
beheves  that  their  wheat  crops  would  be  totally  annihilated.  Kollar  also 
found  the  majority  of  his  pup?e  so  full  of  a  similar  parasite,  that  he  felt 
convinced  the  crops  would  not  be  attacked  by  the  wheat- midge  the  following 
year,  which  prediction  was  completely  verified.  I  have  been  led  to  give  a 
more  extended  sketch  than  I  intended  of  the  North  American  and  European 
"Hessian  flies,"  from  my  conviction  that  two  species  at  least  have  been  con- 
founded by  Kollar  and  other  writers,  owing  to  their  similar  economy ;  and  it 
will  be  as  well  to  designate  om-  species  as — 

The  British  Wheat-midge — Cecidomyia  tritici,  Kirby. 
The  alarm  we  have  already  alluded  to  in  the  last  century  produced  good 
effects,  by  inducing  many  talented  men  to  investigate  the  subject  in  order  to 
allay  the  pubHc  anxiety;  and  thus,  amongst  other  noxious  insects,  we  obtained 
the  natural  history  of  the  wheat-midge,  as  it  is  now  called.  It  will  now  be 
my  object  to  lay  before  the  reader  the  leading  points  of  these  contributions, 
so  connected  as  to  enable  the  agriculturist  to  understand  the  economy  of  this 
destructive  little  animal,  and  to  supply  materials  for  perfecting  its  history,  as 
opportimities  may  offer;  for  I  am  satisfied  that  at  a  future  day  these  are 

*  Curtis's  Guide,  Genu-s  1147.     Dr.  Harris  says  it  is  a  true  Cecidomi/ia. 

+  Transactions  of  the  Entomological  Society,  vol.  i.  p.  iv.  v. 

i  It  is  positively  stated  that  the  female  lays  her  eggs  in  the  creases  of  the  young  leaves  of  tlie 
wheat  on  the  upper  surface.  See  Dr.  Harris's  Treatise  on  Insects,  and  "Westwood,  in  Gardeners' 
Chronicle,  1847,  p.  604. 
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subjects  which  will  not  Le  found  uninteresting  or  unprofitable  to  the  agi-i- 
culturist. 

In  May,  1796,  a  paper  was  read  before  the  Linnean  Society  by  Mr.  Mars- 
ham,  the  secretary,  *  in  which  he  stated  that  Mr.  Long,  who  farmed  land  in 
Hertfordshire,  had  detected  an  insect  amongst  the  wheat,  towards  the  end  of 
July,  which  threatened  to  do  much  mischief,  attacking  from  one  to  several 
gi-ains  in  an  ear.  It  was  easily  discovered  from  such  grains  appearing  yellow 
or  ripe,  whilst  the  unaffected  grains  in  the  same  ears  were  perfectly  green. 
"On  opening  those  grains  that  seemed  diseased,"  Mr.  Marsham  "found  in 
many  of  them  an  orange-coloured  powder,  and  in  several  one  or  two  very 
minute  larvfB,  differing  in  colom-  from  a  yellowish  white  to  a  deep  yellow. 
They  were  thick  at  one  end,  and  gradually  diminished  to  a  point  at  tlie 
other,  where  the  head  was  situate.  They  extended  and  contracted  themselves 
at  pleasure;  to  which  was  added  a  leaping  motion,  frequently  jumping  fidl  half 
an  inch  from  the  paper  on  which  I  examined  them.  The  grain  where  these 
insects  had  possession  appeared  a  little  shrunk."  In  the  first  week  of  August, 
Mr.  Markwick,  of  Catsfield,  near  Battle,  found  some  of  the  insects  in  a  few 
ears  in  his  fields;  they  were  lodged  between  the  husks  or  outward  scales  of  the 
calyx,  which  were  discoloured,  but  the  gi'ain  did  not  appear  to  have  received 
any  injury.  He  never  met  with  it  in  the  state  of  a  small  white  larva,  but 
it  was  always  of  a  bright  yellow  colour,  and  changed  into  an  egg-shaped 
chrysalis  of  the  same  colour.  Subsequently  he  foimd  the  larvae  between  the 
corolla  and  the  grain,  and  even  on  the  grain  itself,  but  he  could  never  discover 
tliat  they  had  eaten  into  any  of  them.  In  the  October  following  he  was 
persuaded  that  his  wheat  had  received  no  damage  from  the  presence  of 
these  minute  insects;  and  he  adds,  that  "since  the  harvest  has  been  got  in  I 
have  found  the  same  insect  in  the  husks  of  the  wild  bearded  oats,  A  vena 
fatucL,  but  have  not  yet  seen  it  in  its  fly  or  perfect  state."  In  the  summer  of 
1795  Mr.  Kirby  fomid  citron-coloured  larvss  between  the  corolla  and  the 
grain,  in  the  neighbourhood  of  Ipswich,  in  Suffolk. 

Mr.  Markwick  again  in  I797t  first  noticed  some  of  the  little  flies  on  the 
1 2th  of  July ;  they  were  sitting  between  the  husks  of  the  ears  of  wheat,  the 
next  day  they  were  more  abundant,  and  then  he  also  found  a  few  of  the  small 
yellow  larvae  of  the  Cecidomyia  lying  close  to  the  stamina  (fig.  10) ;  he  ob- 
served them  in  much  greater  abundance  later,  but  he  thought  the  fly  was 
reduced  in  numbers  at  that  time.  Mr.  Markwick  bred  the  G.  tritici  (?)  and 
Platygaster  tij^ulce,  from  ears  inclosed  in  a  flower-pot,  but  he  says  the  Ceci- 
domyia, for  such  it  is  by  a  figure  given  from  one  of  his  specimens, j  "was  as 

*  Transactions  of  the  Linnean  Society,  vol.  iii.  p.  242.  t  Ibid.  vol.  iv.  p.  225. 

t  Ibid.  Plate  19,  fig.  2,  a,  b. 
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minute,  if  not  less  (than  the  parasite),  with  a  yellow  body,  spotted  and 
transparent  v/ings,  and  long-jointed  antennae,  beset  with  small  hairs  or  bristles 
at  each  joint."  Mr.  Marsham  terms  the  spots  on  the  wings  "  obsolete  clouds." 
I  am  particular  in  noticmg  this,  because  the  wings  of  Mr.  Kirby's  C.  tritici 
are  not  spotted,  nor  are  any  individuals  that  I  have  seen,  and  excepting  the 
C.  pictipennis,  which  is  larger,  I  know  of  no  species  of  the  genus  with 
spotted  wings. 

In  the  same  volume  of  the  Linnean  Transactions  was  published  Mr. 
Kirby's  admirable  paper  illustrative  of  the  history  of  Tlpida  tritici  and  its 
parasite.  In  1797  Mr.  Kirby  says,  in  a  letter  to  Mr.  Marsham,  he  could 
scarcely  pass  through  a  wheat  field  in  which  some  florets  of  every  ear  he 
examined  were  not  inhabited  by  the  larvse  of  the  Tlpula,  but  very  few  pupse, 
not  one  in  fifty.  About  the  beginning  of  September  he  bred  one  of  the  flies, 
and  describes  it  as  well  as  the  parasitic  ichneumon.  He  searched  in  vain 
for  more  flies  in  the  corn  fields  and  barns  soon  after,  but  could  find  none,  from 
which  he  concluded  they  did  not  hatch  in  general  in  a  natm-al  way  until  the 
spring,  so  as  the  female  might  be  "in  readiness  to  deposit  its  eggs  in  the 
wheat,  when  it  has  made  so  much  progress  in  growth  that  the  larva  may  be 
]  latched  about  the  time  of  its  going  into  blossom ;  and  I  am  confirmed  in  this 
opinion  by  another  cu'cumstance.  A  few  days  since  (the  fourth  week  in  Sep- 
tember) with  a  fine  needle  I  carefully  took  off  the  thin  membrane  from  two 
of  the  pupse  which  I  had  reserved,  that  I  might  see  how  near  they  were  to  a 
change  of  state ;  but  instead  of  discovering  the  lineaments  of  the  future  fly, 
the  insect  was  still  in  the  form  of  the  larva :  so  that  probably  the  pupa  is  not 
usually  complete  until  the  spring,  and  the  insect  incloses  itself  in  a  thin  mem- 
lirane  to  protect  itself  from  the  cold  of  the  winter."  Mr.  Kirby  adds — "  It 
may  be  objected  that  this  was  probably  the  larva  of  the  ichneumon,  which 
had  devoured  that  of  the  Tlpula.  To  this  I  reply  that  it  was,  in  colour, 
form,  and  in  every  respect  so  exactly  similar  to  the  latter,  that  it  could  be  no 
other." 

"  I  have  seen,"  continues  the  same  learned  natm-alist,  ".more  than  once, 
seven  or  eight  florets  in  an  ear  inliabited  by  the  larvae,  and  sometimes  so 
many  as  thirty  in  a  single  floret,  seldom  less  than  eight  or  nine,  and  yet  I 
have  scarcely  ever  found  more  than  one  pupa  in  an  ear,  and  had  to  examine 
several  to  meet  with  that.  What  then  becomes  of  the  remainder  of  the 
larvae?  Are  they  destroyed  by  that  of  the  ichneumon?  or  do  they  become 
the  prey  of  some  other  insect?  or  do  they  fall  to  the  ground  when  they  assume 
the  pupa,  and  remain  there  until  the  following  spring  ?  To  give  a  positive 
answer  to  any  one  of  these  queries  I  shaU  not  pretend ;  I  will  only  relate  cir- 
cumstances, and  point  out  from  them  what  appears  to  me  to  be  most  probable. 
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The  pupne  that  I  have  observed  have  generally  been  somewhat  attached  to 
the  gram,  and,  what  is  worthy  of  notice,  I  never  fomid  them  within  those 
florets  where  the  larvae  had  taken  up  their  residence ;  they  seem  invariably 
to  choose  for  their  habitation,  in  their  intermediate  state,  one  where  the  gi-ain 
is  uninjm-ed,  to  which  they  may  attach  themselves  (fig.  16).  A  question  here 
arises,  how  they  contrive  to  get  from  one  floret  to  another,  having  no  feet. 
But  as  I  have  never  seen  them  do  this,  I  will  not  attempt  to  conjecture  how 
they  do  it.  In  the  field  above-mentioned  I  took  up  many  roots  of  stubble, 
with  a  large  lump  of  earth  round  them,  to  see  if  I  could  discover  any  of  tlu; 
pupfB  concealed  in  it ;  but  if  they  were  there  they  escaped  my  eye,  from  their 
minuteness :  yet  it  seems  not  probable,  nor  analogous  to  the  general  proceed- 
ings of  nature,  that  it  should  be  indifterent  to  them  whether  they  go  under 
ground  or  remain  in  the  ear  when  they  assimie  the  pupa.  That  they  are 
destroyed  by  any  other  insect  than  the  ichneumon  I  have  no  reason  to 
believe,  having  never  seen  them  attacked  by  any  other ;  therefore  it  seems  to 
me  most  probable  that  this  little  friend  to  man  is  the  destroyer  of  by  far  the 
gi'eatest  part  of  them." 

These  unsettled  points  a  few  years  since  attracted  the  notice  of  Pro- 
fessor Henslow,  but  he  failed,  as  well  as  myself,  in  obtaining  satisfactory 
evidence  towards  settling  these  obscm-e  traits  in  the  economy  of  the  wheat- 
midge;  we  must  therefore  rely  upon  the  exertions  of  the  intelligent  farmer 
to  supply  the  deficiencies. 

Mr.  Kirby  is  of  opinion,  as  well  as  Mr.  Mark  wick,  that  the  larvse  "feed 
upon  the  pollen  or  dust  of  the  antherse,  for  in  those  florets  in  wliich  it  resides 
the  germen  never  swells,  and  the  antherae  are  persisting  (fig.  10,  d,  e) ;  from 
which  it  seems  evident  that  the  impregnation  of  the  germen  is  prevented, 
either  by  the  insects  using  some  means,  perhaps  a  kind  of  gluten,  to  prevent 
the  pollen  from  bursting  from  the  antheras,  or,  vice  versa,  by  doing  something 
to  the  stigma  to  prevent  the  fertilization  of  the  germen.  The  pollen  of  three 
antherse  is  a  store  which  will  maintain  sometimes  thirty  of  these  creatures 
from  the  time  that  the  wheat  is  in  blossom  until  it  is  nearly,  if  not  altogether 
ripe.  I  could  never  discover  that  the  grain  was  injured  in  any  other  way  by 
this  insect,  but  it  invariably  produces  the  inanition  of  it  in  the  floret  which 
it  inhabits.  It  may  always  be  detected  by  the  discoloured  appearance  of  the 
base  of  the  corolla,  wliich  is  its  usual  station." 

In  February,  1799,  a  letter  from  Mr.  Kirby  was  read  at  a  meeting  of  the 
Linnean  Society,*  which  is  so  full  of  interest  that  I  shall  be  excused  for 
di'awing  largely  upon  it  in  the  present  instance.     "  It  chanced  that,  on  the  .S<1 

*  Transactions  of  the  Linnean  Socicti/,  vol.  v.  p.  97. 
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of  June  last  (1798),  I  had  occasion  to  pass  through  a  field  planted  with  wheat, 
in  the  evening,  and,  to  my  great  sui^prise  and  satisfaction,  my  attention  was 
immediately  arrested  by  an  innumerable  host  of  om'  Tiindw  flying  about  in 
all  directions  (Plate  I.,  and  No.  37,  figs.  7);  and  from  that  day  to  the  latter  end 
j^g  3^  of  the  same  month  these  insects 

were  always  to  be  met  with  in  the 
wheat  fields.  They  were  seldom  to 
be  seen  much  before  seven  o'clock ; 
at  eight  the  field  appeared  to  swarm 
with  them,  at  which  hour  they 
were  all  busily  engaged  in  la}dng 
their  eggs,  and  about  nine  they 
generally  disappeared.  They  were 
indeed  so  extremely  numerous,  that 
if  each  of  them  were  to  lay  its  eggs 
in  a  different  floret,  and  those  eggs 
were  permitted  to  produce  larvas, 
I  think,  upon  a  moderate  calcula- 
tion, more  than  half  of  the  gi-ain 
would  be  destroyed.  I  have  noticed  twelve  at  one  time  depositing  their  eggs 
in  the  same  ear.  It  is  remarkable  that,  amongst  the  myriads  that  I  have  seen 
of  the  female,  I  should  not  have  observed  one  which  I  coidd  take  for  the  male  ; 
indeed,  towards  the  latter  end  of  the  month,  I  took  two  or  three  specimens, 
which,  except  that  they  had  black  bodies  and  were  smaller,  appeared  exactly 
similar  to  our  Tipula;  but  as  neither  their  antennge  are  hairy,  nor  their  wings 
spotted,  as  was  the  case  with  the  specimen  you  received  from  Mr.  Markwick, 
they  can  scarcely  be  the  male.  Indeed,  the  appearance  of  the  male,  instead 
of  being  later  than  that  of  the  female,  ought  to  be  as  early,  or  earlier,  in 
order  that  they  may  be  in  readiness  to  perform  the  work  of  impregnation 
previous  to  the  season  in  which  the  females  lay  their  eggs,  which  begins,  at 
least  it  did  this  year,  with  the  month  of  June.  Hence  I  suppose  tliat  each 
sex  is  disclosed  from  the  pupa  in  the  genial  month  of  May. 

"  Although  these  insects  are  so  numerous  in  the  evening,  yet  in  the  morn- 
ing not  a  single  one  is  to  be  seen  upon  the  wing:  they  do  not,  however,  then 
quit  the  field  which  is  the  scene  of  their  employment ;  for,  upon  shaking  the 
stalks  of  the  wheat,  or  otherwise  disturbing  them,  they  will  fly  about  near 
the  ground  in  great  numbers.  I  found  theii-  station  of  repose  to  be  upon  the 
lower  part  of  the  culm,  with  their  heads  upwards. 

"It  is  very  entertaining  to  observe  the  method  to  which  these  insects 
have  recom-se  in  order  to  deposit  their  eggs  in  a  situation  where  the  larva? 
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may  soon  arrive  at  their  food:  wlien  engaged  in  this  employment  they  are 
not  soon  disturbed,  which  circumstance  affords  the  observer  an  excellent 
opportunity  of  examination.  As  I  hinted  before,  a  number  may  be  seen  at 
the  same  time  upon  one  ear:  they  place  themselves  in  such  a  position  that 
their  anus  stands  nearly  at  right  angles  with  the  margin  of  the  glume  of  that 
tloret  which  they  mean  to  pierce.  But  how  are  they  to  introduce  their  eggs 
within  the  floret,  for  they  deposit  them  between  the  exterior  and  interior 
valvules  of  the  corolla  ?  To  look  at  them  when  they  are  not  engaged  in  this 
employment,  their  anus  appears  to  be  furnished  with  no  instrument  adapted 
to  so  nice  an  operation ;  but  upon  pressm-e  it  exerts  a  long  retractile  tube  or 
vagina,  which  unsheathes  an  actdeus  (if  I  may  so  term  it)  as  fine  as  a  hair, 
and  very  long  (fig.  8,  r).  This  aculeas  it  introduces  into  the  floret,  and  there 
deposits  its  eggs,  which  it  usuaUy  places  upon  the  interior  valvule  of  the 
corolla,  just  above  the  stigmata.  After  she  has  done  laying  her  eggs,  the 
insect  withdraws  her  aculeus  with  great  caution  and  deliberation;  yet  it 
sometimes  happens  that  she  is  unable  to  effect  this,  in  which  case  she  is 
detained  a  prisoner  until  some  enemy  devom-  her.  In  this  situation*  I  have 
found  them  more  than  once  in  m}-  morning  walks.  I  was  very  desirous  of 
seeing  the  eggs  pass  through  the  vagina,  but  my  first  attempts  were  unsuc- 
cessful ;  at  length  I  was  gratified  with  this  pleasing  spectacle.  I  gathered  an 
ear  upon  which  some  of  the  Tipulw  were  busy,  and  held  it  so  as  to  let  a  sun- 
beam fall  upon  one  of  them,  examining  its  operations  under  the  three  glasses 
of  a  pocket  microscope.  I  could  then  very  distinctly  perceive  the  eggs  passing, 
one  after  another,  like  minute  air-bubbles,  through  the  vagina,  the  aculeus 
being  wholly  inserted  into  the  floret.  I  examined  this  process  for  full  ten 
minutes  before  the  patient  little  animal  disengaged  itself,  and  at  last  it  was 
through  my  violence  that  she  discontinued  her  employment,  and  flew  away. 

"  On  the  7th  of  June,  upon  opening  a  floret,  I  discovered  a  small  patch 
of  eggs;  they  were  oblong,  transparent,  and  of  a  pale  buff  colour.  I  aftei- 
wards  foimd  several  of  these  little  patches,  containing  from  a  single  egg  only 
to  more  than  twenty.  On  the  1 7th  I  foimd  for  the  fu'st  time  a  larva  newly 
hatched:  it  adhered  to  the  lower  end  of  one  of  the  anthers  (fig.  14),  and  was 
perfectly  transparent  and  colom'less;  from  which  circumstance  I  conjecture 
that  it  had  taken  no  food.  I  afterwards  detected  two  more  in  a  similar 
situation,  one  of  which  had  become  straw-colom-ed  from  the  contrary  cause. 
In  another  floret,  iipon  the  same  day,  I  found  many  with  their  heads  im- 
mersed in  the  woolly  summit  of  the  germen ;  some  were  in  the  interior  vahaile 
of  the  corolla,  others  appeared  to  be  busy  upon  tlie  plumose  stigmata,  upon 
which  I  did  not  observe  that  any  pollen  had  been  discharged  from  the  anthers. 
Upon  the  22d  I  observed  that  the  larviie  were  usually  in  the  situation  repre- 
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sented  in  tlie  accurate  cli-awing  engraved  in  the  third  volume  of  the  Linnean 
Society's  Transactions  (fig.  10).  All  circumstances  considered,  it  seems  tx) 
me  most  probable  that  these  animals  do  not  feed  upon  the  pollen  before  it  is 
discharged  from  the  anthers  (except  perhaps  when  they  are  newly  hatched) ; 
yet  one  would  think  that  in  this  case  sufficient  must  escape  them  to  fertilize 
the  germ  en.  How  they  prevent  this  I  can  but  conjecture;  as  their  heads  are 
often  immersed  in  the  stigmata  and  in  the  down  observable  upon  the  top  of 
the  germen,  it  is  possible  they  may  occasion  an  obstruction  in  those  fine  ducts 
through  which  the  fertilizing  principle  passes  down  into  the  grain,  or  they 
may  consume  that  spermatic  moistm-e  upon  the  stigma,  without  the  aid  of 
which  the  pollen  cannot  perform  its  office.  On  the  29th  the  parent  TijmlcB 
had  all  disappeared,  and  soon  after  this  period  my  investigations  were  stopped 
by  illness ;  but  as  I  had  brought  them  down  so  far  as  to  connect  them  with 
those  made  last  year,  this  interruption  was  of  less  consequence." 

M.  Herpin  is  of  opinion  that  it  is  an  inhabitant  of  France.  He  says,  "  I 
have  also  found  in  ears  of  com  at  the  time  of  flowering  many  little  yellow 
larvsD,  very  lively,  from  2  to  3  millimetres  long,  lodged  between  the  chaff  of 
the  grain ;  these  larvae  nibble  and  destroy  the  generative  organs  of  the  plant, 
and  the  germen  where  they  are  found  are  sterile.  These  larvae  appear  to  me 
to  have  a  very  great  analogy  with  those  which  have  been  described  in  the 
Linnean  Transactions  under  the  name  of  Tipula  tritici;  it  is  probably  a 
Cecidomyia."  He  also  found  in  the  bottles  where  some  diseased  ears  of 
barley  and  wheat  were  preserved,  many  Cecidomydes  in  the  state  of  perfect 
insects.* 

The  first  time  I  had  an  opportunity  of  observing  the  economy  of  the 
wheat- midge  was  in  July  and  August,  1 840.  On  the  1 0th  of  tlie  latter  month, 
Mr.  E.  Bennet,  of  Rougham  Old  Hall,  showed  me  some  ears  of  a  red  wheat, 
called  "Old  Kent,"  which  had  a  reddish  broAvn  appearance,  and  when  the 
cidms  were  opened  a  red  powder  was  discoverable  (figs.  11 ,  /i) :  upon  the  backs 
of  some  of  the  gi^ains,  which  were  more  or  less  shrivelled,  I  observed  a  long, 
narrow,  filmy  sac  (figs.  11,  g),  on  opening  which  a  bright  orange  granulated 
maggot  came  out  alive  (figs.  12);  it  was  attenuated  before,  with  two  minute 
black  dots  like  eyes,  and  when  shut  up  in  a  tin  box,  many  voluntarily  left 
their  cases  and  wandered  about ;  but  although  I  placed  them  in  a  pot  with 
sand  and  earth,  I  did  not  succeed  in  rearing  them.  The  orange  dust,  which 
1  took  for  the  excrement  of  the  larvae  at  first,  from  constantly  finding  it  with 
them,  was  composed  of  oval  granules  (fig.  15),  and  when  highly  magnified 
appeared  to  be  dotted  (fig.  k).     I  suppose  it  was  the  red-rust,  Uredo  ruhigo.i 

*  Herpin's  Memoir,  p.  29.  f  Journal  of  the  Royal  Agricultural  Society,  vol.  ii.  p.  9. 
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I  have  ali-eady  alluded  to  Professor  Henslow's  papers  which  have  been 
published  in  the  journal  referred  to,*  and  it  will  be  only  necessary  to  review 
his  valuable  observations  as  briefly  as  possible  in  connection  with  some  mate- 
rials and  notes  transmitted  to  me  upon  the  subject.  In  Jaiuuiry,  1841,  he 
sent  me  a  packet  of  fine  sifted  dust  from  wheat,  containing  larva)  and  pupte 
apparently  in  various  stages  of  growth ;  the  small  ones,  wliich  were  of  a  very 
bright  red  colour,  he  thought  it  possible  would  prove  to  be  another  species, 
and  from  the  qiiantity  of  minute  seeds  mixed  with  the  barn-dust,  I  think  it 
probable  they  might  be  attached  to  some  of  the  grasses.  The  larvae,  he 
observed,  were  first  of  a  lemon  colom-,  and  some  became  of  an  orange  tint 
after  the  wheat  was  housed  in  the  barn,  which  might  arise  from  their  dying 
and  becoming  dried.  When  perfected  they  were  inclosed  in  a  thin  trans- 
parent skin,  by  wliich  they  seemed  to  adliere  to  sound  grains  and  to  the 
inside  of  the  chaff-scales  (figs.  16  and  17).  Whilst  most  of  the  larvse  remained 
secreted  during  the  winter  amongst  the  chaff,  many  of  them  quitted  the  ears 
and  fell  to  the  ground,  when  they  bm-ied  themselves ;  these  Professor  Henslow 
had  good  reasons  to  believe  were  punctured  by  the  parasitic  ichneumons ;  t 
but  we  both  failed  in  proving  the  fact,  as  the  whole  of  the  larvae  died.  Some 
of  them,  I  believe,  were  ahve  in  January.  I  entertain  the  same  opinion  as 
Mr.  Kirby,  that  they  he  as  larvae  in  the  transparent  cases  until  the  spring, 
when  they  become  chrysalides,  for  this  power  of  remaining  in  a  quiescent 
larva  state  is  common  to  many  orders  of  insects,  j  and  no  doubt  is  a  provision 
to  retard  their  premature  appearance,  and  thus  secure  species  from  casualties 
which  might  lead  to  their  extinction.  Thi.s,  however,  being  an  important 
point  in  their  economy,  is  deserving  our  attention.  §  In  a  natural  state  the 
corn  would  generally  be  beaten  down  in  the  winter ;  if  not,  the  grains  would 
fall  out,  get  biu-ied,  and  vegetate ;  or  they  might  lie  in  the  calyx  or  chaff  pro- 
tected. May  not  the  attached  larvae,  inclosed  in  their  cases,  thus  pass  the 
winter,  and  in  the  spring  change  to  pupae  in  the  earth  ?  |j  Of  course  a  vast 
quantity  would  be  destroyed  by  birds  and  vermin  feeding  on  the  gi'ain,  but 
the  housing  and  thrashing  of  the  corn  being  an  artificial  system,  we  must  look 

*  Journal  of  the  Royal  Acjricultural  Society,  vol.  ii.  p.  24.  t  Iljid.  p.  26. 

J  As  the  saw-flies  or  TenthredinidiB  amongst  the  Hymenoptera,  and  the  Sphingidse  and  Bomby- 
cidae  amongst  the  Lepidoptera,  some  of  which  remain  two  years  or  more  in  their  cocoons.  See 
Curtis'a  British  Entomology,  second  edition,  folio  3,  p.  4. 

§  This  part  of  their  economy  has  since  been  confirmed  by  Dr.  Asa  Fitch.  In  a  letter  to  me  he 
says,  "  I  have  found  these  larvae  common,  slightly  under  the  surface,  in  the  spring,  in  fields  where 
wheat  grew  the  summer  before ;  and  have  bred  the  midge,  but  not  any  parasites  from  them  ;  so  the 
idea  that  those  which  leave  the  wheat  are  punctured  by  ichneumons  is  erroneous." 

jl  It  is  true  that  Mr,  Kirby  bred  a  wheat-midge  from  the  ears  of  wheat,  but  that  was  late  in  the 
summer,  and  I  am  not  aware  that  any  one  has  bred  the  spring  broods,  which  must  first  deposit  their 
eggs  in  the  growing  corn. 
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to  the  process  the  insects  would  be  liable  to  in  a  state  of  nature.  If  some 
infested  corn  were  left  to  stand  at  harvest,  and  examined  weekly,  it  wovdd  in 
all  probability  throw  considerable  light  upon  this  puzzling  but  important 
stage  of  their  economy.  The  wheat  might  be  transplanted,  and  protected 
from  birds  by  netting,  for  the  object  would  be  to  have  the  ears  exposed  to 
the  variations  of  the  atmosphere,  and  the  earth  naturally  moist  to  receive  the 
larvae,  if  they  were  disposed  to  leave  their  filmy  cells.  It  may  also  be  asked. 
If  the  mass  of  the  larvse  are  transformed  to  flies  during  or  soon  after  harvest, 
where  do  the  parent  midges  come  from  that  deposit  their  eggs  in  the  growing 
com  whilst  in  flower  the  following  summer  ?  If,  indeed,  this  insect  will  live 
also  in  the  glumes  of  early  grasses,  which  is  quite  possible,  that  would  solve 
the  difiiculty ;  but  I  am  of  opinion  that  the  specimens  bred  by  Mr.  Markwick 
and  Mr.  Kii-by  late  in  the  summer,  may  be  considered  as  exceptions  to  the 
usual  economy  of  the  insect,  for  at  that  period  of  the  year  there  is  no  corn 
in  a  fit  state  to  receive  the  eggs  of  the  females. 

We  may  here  introduce  with  advantage  some  valuable  observations 
regarding  the  economy  of  tlie  wheat-midges  of  North  America,*  as  recently 
reported  by  H.  Y.  Hind,  Esq.,  M.A.,  professor  of  chemistry  at  Trinity  College, 
Toronto:! — 

It  now  appears  that  "  in  damp  weather  the  larvse  wriggle  down  to  the 
ground,  and  penetrate  about  half  an  inch  or  an  inch  below  the  surface.  Here 
they  remain  until  the  following  spring,  still  retaining  their  maggot  state.  In 
the  month  of  May  they  assume  the  pupa  condition,  and  preserve  it  for  two 
or  three  weeks,  when  they  wriggle  themselves  to  the  surface  of  the  ground, 
break  their  pupa  skin,  and  assume  the  form  of  the  midge." 

"  The  dried  larvae  which  are  thrashed  out  of  the  corn,  and  are  thought  by 
many  to  be  dead,  when  exposed  to  moisture  sweU  until  they  fill  the  case  or 
skins  in  which  they  are  inclosed,  and  the  worms  crawl  or  wriggle  away  to  a 
place  of  security.  The  vitality  of  these  larvae  is  so  gi'eat,"  says  Dr.  A.  Fitch, 
"  that  after  being  kept  for  months  in  a  diy,  stove- warmed  office,  on  being 
placed  between  the  folds  of  a  wet  cloth,  they  will  next  day  be  found  actively 
crawling  about  within  the  cloth,  till,  reaching  its  outside,  they,  with  a  skip, 
throw  themselves  away  from  it,  not  one  of  them  leaving  a  carse  or  empty 
skin  behind  in  the  cloth." 

Of  all  the  remedies  recommended  in  America,  deep  ploughing  appears  to 
be  attended  with  the  best  success. 

The  wheat-midge  is  not  confined  to  any  particular  districts  that  I  am 

*  One  called  by  Dr.  Asa  Fitch  C.  tritlci,  the  clear- winged  wheat-midge;  the  other  C.  cerealis, 
the  spotted-winged  wheat-midge. 

t  See  the  Rmal  New  Yorker,  for  1856,  and  the  Farmer's  Herald,  for  March  and  April,  1858. 
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aware  of;  it  has  certainly  been  observed  in  Norfolk,  Suffolk,  Hertfordshire, 
Sussex,  Dorsetshire,  Devonshire,  Cornwall,  Shropshire,  the  north  of  Ireland, 
and  Scotland.  On  the  17th  of  June,  1842,  I  found  the  flies  abundant  near 
Glanville's-Wootton,  Dorset :  in  walking  through  a  wheat  field,  which  was 
just  coming  into  ear,  with  here  and  there  a  spike  in  flower,  I  saw  the  little 
ochreous  Cecidomyice  flying  about,  alighting  on  the  ears,  and  getting  a  little 
between  the  chaff.  They  were  all  females,  as  far  as  I  could  observe ;  with 
them  I  also  detected  a  few  of  the  parasitic  Platygasters.  Having  now  detailed 
fdl  that  is  known  relative  to  the  economy  of  the  British  wheat-midge,  I  will 
describe  the  fly.  It  belongs  to  the  order  Diptera,  the  family  Tipulid^e, 
and  was  formerly  included  by  Linnaeus,  Kirby,  &c.,  in  the  genus  TiPULA,  but 
owing  to  its  structure,  and  the  nem-ation  of  the  wings*  departing  consider- 
ably from  the  tj^ical  species,  it  has  very  properly  been  separated  from  that 
immense  group,  and  is  now  designated  by  Meigen  and  others — 

3.  Cecidomyia  tritici;  the  female  (figs.  7;  and  8,  the  same  magnified)  is 
pale  ochreous,  pubescent;  eyes  intensely  black,  and  coarsely  granulated, 
meeting  on  the  crown  and  covering  nearly  the  whole  head ;  ocelli  none ;  no 
part  of  the  mouth  is  visible,  except  a  short  bilobed  pilose  lip,  and  two  incurved 
palpi  or  feelers,  they  are  four-jointed  and  slightly  pilose ;  the  antennae  are 
stretched  forward  or  curved  upward,  and  inserted  close  together  in  front  of 
the  face ;  they  are  as  long  as  the  body,  pale  brown,  and  clothed  with  longish 
hairs;  they  are  composed  of  thirteen  sub- elliptical  joints,  contracted  round  the 
middle,  and  connected  at  the  ends  by  a  single  thread,  like  a  string  of  beads 
(figs,  a) :  thorax  ovate,  and  deep  reddish  ochre ;  scutellum  transverse  oval : 
abdomen  rather  short  and  tapering  to  the  apex,  which  is  furnished  with  an 
ovipositor  nearly  thrice  as  long  as  the  body,  the  sheaths  at  the  base  stout,  the 
oviduct  exceedingly  slender  (fig.  8,  r) :  wings  incumbent  in  repose,  longer 
than  the  body,  yellowish  white,  and  beautifully  iridescent,  pubescent,  and 
ciliated,  costal  nervure  sun-ounding  the  wing,  subcostal  short,  second  extend- 
ing to  the  margin,  thii'd  shorter,  the  apex  forked :  two  halteres  or  poisers  large 
and  capitate :  six  legs,  long,  slender,  and  nearly  of  equal  length ;  thighs  and 
shanks  equally  long;  tarsi  or  feet  five-jointed,  basal  joint  minute  in  all,  second 
as  long  as  the  tibiae,  the  remainder  decreasing  in  length ;  claws  very  minute 
(fig.  u,  the  articulated  foot).  The  "male  I  have  never  seen,  but  no  doubt  the 
antennae  are  different,  being  usually  composed  of  twenty-five  globose  joints, 
which  are  more  remotely  strung  than  in  the  female,!  as  exhibited  in  figs.  t. 

Mr.  Kii'by  describes  the  pupa  or  cluysalis  as  slender,  acute  at  both  ends, 
and  of  a  reddish  colour. 

*  See  Curtis's  British  Entoriwloytj,  Plate  and  fol.  178,  for  dissections. 
t  Ibid.  Plate  178,  fig.  3. 
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In  addition  to  what  has  been  ah'eady  said  of  the  larvae,  it  may  be  added, 
that  the  gi'eater  number  I  have  seen  were  of  a  lemon  or  pale  orange  coloui* ; 
they  tapered  to  the  head,  which  was  pointed  when  they  were  in  motion,  and 
the  tail  was  romided,  the  sides  being  plaited  or  wrinkled,  and  forming  little 
tubercles  which  assist  it  in  locomotion  (figs.  12;  i,  the  same  magnified) :  the 
skin  or  membrane  in  which  they  were  so  often  inclosed,  although  white  and 
perfectly  transparent,  was  of  so  close  a  texture  that  it  was  like  a  bubble  of 
gum,  and  all  that  I  examined  were  impressed  with  the  transverse  sutm-es 
corresponding  exactly  with  the  abdominal  segments  of  the  larvae  (fig.  18,  p), 
and  it  is  worthy  of  remark  that  all  these  cases  were  fractured  at  the  head,  as 
if  an  attempt  had  been  made  to  escape,  which  was  supported  by  the  fact  that 
their  tails  did  not  reach  the  apex  of  the  case  (figs.  18).*  On  taking  out  these 
larvae  in  January  I  found  them  dead,  depressed,  hardened,  and  gi'anulated 
(fig.  1 9) ;  they  were  composed  of  ten  distinct  and  two  less  defined  annidations, 
the  penultimate  one  was  notched  beneath  (fig.  q),  and  the  intestinal  cana] 
shone  through  on  the  under  side.  I  have  added  a  magnified  figm-e,  from  a 
drawing  made  for  Sir  Joseph  Banks,  and  published  in  the  Linnean  Transac- 
tions (fig.  13),t  as  it  shows  the  papillje  or  nipples  which  assist  the  larva  in 
walking,  but  it  does  not  give  the  character  of  those  which  I  have  seen.  J 

The  genus  Cecidomyia  is  an  extensive  group,  containing  nearly  thirty 
British  species,  §  and  one  of  the  most  remarkable  featm-es  in  their  history  is 
the  gi-eat  differences  which  exist  in  their  economy :  a  large  portion  of  them 
form  downy  excrescences,  like  galls,  upon  various  plants,  as  the  field  worm- 
wood, ground-ivy,  a  species  of  speedwell,  and  the  common  campion  ;  others 
inhabit  the  leaves  of  the  Scotch  fir,  the  buds  of  a  sallow,  and  the  flower-buds 
of  the  common  hedge- mustard,  ||  and  there  are  a  few  which  Bouch^  says  infest 
decayed  tidip  and  hyacinth  roots  and  half-decayed  cow-dving. 

Mr.  Kirby  describes  three  minute  parasitic  insects  which  seem  to  have 
been  ordained  by  the  Author  of  the  universe  to  limit  the  depredations  of  the 
wheat-midge,  and  they  so  effectually  execute  their  mission,  that  it  has  often 
happened,  a  year  or  two  after  the  midges  were  in  excess,  not  a  specimen  could 
be  found  As  these  insects  are  most  interesting  objects,  as  well  for  tlieir 
valuable  services  as  for  tlieir  cmious  habits  of  life,  I  shall  enter  with  pleasure 
upon  their  histories  in  the  succeeding  chapter.  H 

*  I  find  that  Mr.  Gorrie  has  stated,  in  the  Magazine  of  Natural  History  for  1829,  that  all  the 
larvae  had  deserted  the  wheat-ears  and  descended  into  the  earth  by  the  1st  of  August,  about  |  inch 
only  below  the  surface.  +  Vol.  iii.  Plate  22,  fig.  12. 

+  Professor  Henslow  is  inclined  to  think,  from  differences  in  the  larvae  he  has  examined  from 
various  localities,  that  there  is  more  than  one  species  of  wheat-midge.     See  his  Report,  vol.  iii.  p.  39. 

§  Curtis's  Guide,  Gen.  1149.    .        ||  See  Gardeners'  Chronicle,  vol.  v.  p.  400,  Cecidomyia  barlarece. 

TI  The  parasites  represented  in  the  woodcut,  No,  37,  figs.  13-16,  are  Macroglenes  penetrans  and 
Platygaster  tipvXa. 
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Notwithstanding  these  valuable  agents,  we  find  the  amount  of  damage 
very  considerable,  as  will  be  shown  by  the  result  of  Mr.  Kirby's  examination 
in  the  neighbourhood  of  Barham,  in  Suffolk.  "  To  ascertain  the  quantity  of 
mischief  produced  by  one  Tipula  within  particular  limits,  I  went  to  a  field 
of  fifteen  acres,  which  was  planted  partly  with  white  and  partly  with  red 
wheat.  In  this  field  I  took  five  stations,  one  on  each  side  and  one  in  the 
centre.  In  each  station  I  examined  a  certain  number  of  ears,  grain  by  grain, 
without  selection.  The  result  was  that  in  thirty  ears  of  white  wheat,  seventy- 
three  grains  were  destroyed  by  the  larva,  which  is  at  the  rate  of  not  quite 
two  and  a  half  grains  to  an  ear ;  and  in  twenty  ears  of  red  wheat  twenty-nine 
grains  were  destroyed,  which  is  nearly  at  the  rate  of  one  and  a  half  grain  to 
an  ear.  Take  the  whole  together,  and  the  proportion  will  be  about  two 
gi'ains  in  an  ear,  which  I  suppose  may  be  about  a  twentieth  part  of  the  pro- 
duce, and  would  make  a  difference  of  at  least  five  coombs  in  the  crop  in  this 
field.*  The  white  wheat  in  this  instance  was  most  exposed  to  the  attack  of 
the  insect ;  whether  this  be  generally  the  case,  must  be  determined  by  futm-e 
experiments  upon  a  more  extensive  scale.  Least  mischief  seemed  to  be  done 
on  the  south  side  of  the  north  hedge ;  but  no  part  escaped  wholly — not  an 
ear  I  examined  but  what  had  sustained  some  injury.  From  this  field  that  I 
have  been  speaking  of  I  went  to  another,  which  was  sown  later  in  the  autumn; 
in  this  I  found  scarcely  any  of  the  larv£e.'"  t 

Mr.  Markwick,  who  in  the  first  instance  did  not  consider  the  wheat-midge 
did  any  serious  mischief,  subsequently  became  satisfied  that  Mr.  Kirby's  ave- 
rage of  two  grains  in  each  ear  was  not  too  much  to  attribute  to  the  operations 
of  the  larvae,  for  "  he  scarcely''  examined  any  ears  in  which  there  were  not 
more  than  that  injured."  In  the  ears  transmitted  to  Mr.  Marsham,  from  two 
to  six  grains  were  inhabited  by  them,  and  their  numbers  exceeded  those 
represented  in  the  plate  (fig.  10),  and  in  one  or  two  he  found  what  appeared 
to  be  a  pupa.  Mr.  Gorrie  estimated  the  loss  in  the  late-sown  wheats  in  Perth- 
shire, in  1828,  at  one-thu'd  of  the  crop;|  and  the  following  statement,  com- 
municated by  Mr.  P.  Bell,  of  Mid  Lioch,  and  dated  June  24,  1830,  clearly 

*  Monsieur  Bazin,  in  his  valuable  Memoir,  has  since  alluded  to  the  deficient  harvests  during  the 
years  1853-55,  in  the  arrondissement  of  Joigny,  and  the  departments  of  the  Yonne  and  Picardy,  and 
lue  brother  observed  the  same  malady  in  the  department  of  the  Oise.  Since  1852  it  is  affirmed  that 
an  eighth  and  even  a  seventh  of  the  crop  has  been  destroyed.  M.  Bazin  found  the  wheat-midge  from 
the  middle  of  June  to  the  middle  of  July ;  the  eggs  hatched  in  eight  or  nine  days ;  some  of  the  larvae 
leap  out  of  the  glumes  to  bury  themselves  and  become  pupae  in  the  earth,  others  are  carried  into  the 
granary  with  the  corn.     See  Notice  sur  le  Cecidomyie  du  Froment,  par  M.  C.  Bazin.     Paris,  1856. 

It  may  be  added  that  the  ravages  of  this  insect  have  extended  to  Nova  Scotia,  as  detailed  by  Mr. 
J.  W.  Dawson,  and  published  in  the  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia, 
vol.  iv.  p.  210.  t  Transactions  of  the  Linnean  Society,  vol.  iv.  p.  237. 

+  Magazine  of  Natural  History,  vol.  ii.  p.  292  and  324, 
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shows  the  apprehensions  occasioned  in  Scotland  by  its  successive  appearance. 
In  alluding  to  the  wheat  crop  he  says,  "  I  found  dozens  of  the  insects  busily 
at  work  depositing  their  eggs  among  the  soft  chaff  of  the  young  ear.  We  are 
anxious  that  the  present  cold  Aveather  should  continue  for  another  ten  days, 
to  pi-event  the  eggs  from  hatching  until  the  wheat  be  sufficiently  hardened, 
and  beyond  the  state  which  affords  nom'ishment  to  the  maggot.  Another  year 
or  two  of  the  wheat-fly  will  make  two-thirds  of  the  farmers  here  bankrupts."* 

In  1841  Professor  Henslow  found  that  every  field  from  which  he  had 
obtained  specimens  had  been  attacked  by  the  midge,  and  there  Avere  larvae 
present  in  almost  every  ear.  A  tall  description  of  Revet  wheat  had  particu- 
larly suffered ;  in  one  well-grown  ear  only  nine  sound  grains  remained,  the 
rest  had  been  rendered  abortive  by  this  insect,  and  the  yield  was  calculated 
at  one-third  less  than  was  expected.  This  is  not  surprising  when  we  learn 
that,  from  the  chaff  and  dross  collected  upon  barn  floors  in  three  different 
localities,  where  the  wheat  was  thrashed  and  dressed.  Professor  Henslow  made 
a  calculation,  by  which  it  appears  that  seven  bushels  of  the  dust  contained 
834,952  larvae  and  pupae  of  the  wheat-midge,  t 

Before  entering  upon  the  remedies  suggested,  it  will  be  desirable  to 
review  the  economy  of  the  wheat-midge ;  but  I  fear  that  the  ingenuity  of 
man  will  never  devise  any  method  for  the  destruction  of  this  little  rogue  in 
grain,  when  it  has  once  taken  possession  of  a  standing  crop.  In  June  the  eggs 
are  laid  in  the  ear  whilst  it  is  in  flower  and  the  incipient  corn  is  tender;  the 
larvae  live  amongst  the  parts  of  fructification  until  they  are  full  grown,  after 
which  they  change  to  pupae  upon  the  sound  grains  and  inner  valves,  or  enter 
the  earth  to  undergo  their  transformations,  some  of  the  flies  hatching  in  the 
summer,  and  the  majority  in  the  following  Jime,  it  is  believed. 

I  should  expect  that  the  early  wheats  would  generally  suffer  the  most, 
but  as  the  attacks  of  the  wheat-midge  are  nregular  and  uncei*tain,  even  if 
the  fact  were  established,  any  attempt  of  the  farmer  to  avail  himself  of  such 
knowledge  could  not  be  relied  upon.  To  apply  any  remedy  when  the  ears 
are  once  inoculated,  I  think  impossible;  it  seems  to  be  only  in  the  pupa 
state  that  they  can  be  assailed.  Professor  Henslow's  suggestion,  therefore, 
appears  to  be  the  most  feasible,  and  best  calculated  to  check  their  increase, 
provided  the  larvae  and  pupae  carried  into  the  barn  do  not  die  from  the  arti- 
ficial state  in  which  they  are  placed.  He  recommends  the  use  of  a  sieve, 
sufficiently  open  to  let  the  pupae  and  larvae  pass  through  with  the  dust,  which 
must  be  removed  and  burned.  He  says,  "It  occm-red  to  me  that  if  a  wire- 
gauze  sieve  were  placed  before  the  winnowing  machine  in  a  sloping  j)osition, 

*  Gardener's  Mar/azine,  vol.  vi.  p.  495. 

t  See  the  tables,  &c  ,  in  Royal  Agricultural  Journal,  vol.  iii.  p.  38. 
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SO  as  to  allow  the  chaft"  to  fall  upon  it  and  then  roll  from  it,  the  pupre  would 
pass  through,  and  might  be  caught  with  the  dust  in  a  tray  placed  below 
the  sieve.  I  have  put  this  to  the  test  of  experiment,  and  find  it  answer 
perfectly.  Two  pieces  of  wire-gauze  were  placed  together  at  an  angle,  sloping 
like  the  roof  of  a  house,  and  the  chaff  readily  fell  off  on  each  side  to 
the  floor,  whilst  dust  and  pupse  passed  through.  If  a  simple  contrivance  of 
this  kind  formed  an  appendage  to  every  winnowing  macliine  in  the  country, 
what  myriads  on  myriads  of  the  pupse  might  be  collected  and  destroyed ! 
The  researches  which  I  have  made  on  the  subject  since  my  report  was 
written,  have  satisfied  me  that  the  damage  done  by  this  minute  insect  is 
much  greater  than  agriculturists  are  at  all  aware  of"  * 

Sautert  gives  the  history  of  another  little  gnat  or  midge,  exceedingly 
injurious  to  barley  and  a  variety  of  dwarf  wheat  called  spelt;  there  is  every 
reason  to  believe  it  is  a  Gecidomyia,  and  he  has  named  it — 

TiPULA  CEREALis — the  Barley-Midge. 

In  the  gi-and  duchy  of  Baden,  during  the  years  1813  and  1816,  the 
destruction  occasioned  to  those  crops  by  the  larvte  of  this  little  midge  was 
very  alarming.  They  are  of  a  vermilion  colour,  and  from  1  line  to  1^  line 
long:  they  make  theii'  appearance  in  May  and  Jmie,  living  in  families 
between  the  leaf-sheath  and  the  stalk,  eating  the  straw,  which  thereby  be- 
comes warty,  notched,  and  crooked,  and  eventually  dies. 

The  larva,  like  its  allies,  has  no  feet,  and  is  stated  to  be  composed  of  nine 
segments,  including  the  head  and  tail,  both  of  which  it  is  able  to  retract  and 
extend,  but  between  each  abdominal  ring  on  either  side  there  are  small  hooks 
bent  forward.  The  larvse  enter  the  earth  to  undergo  their  transformations 
when  they  are  full  grown. 

The  perfect  insect,  like  most  of  its  congeners,  is  very  ephemeral,  having 
only  a  few  hours  to  accomplish  its  destiny,  whilst  the  time  it  is  passing 
through  its  transformations  occupies,  it  appears,  from  two  to  three  years 
The  perfect  insect  is  brownish  red,  and  the  two  wings  of  a  silvery  colour ;  the 
horns  are  bristle-shaped,  longer  than  the  body,  and  composed  of  thirteen 
joints. 

Dr.  Sauter,  in  order  to  destroy  this  pest,  proposes  to  mow  aU  the  fields  at 
the  period  when  the  development  of  the  perfect  insects  is  completed,  so  that 
the  eggs  which  are  laid  and  the  larvse  that  are  hatched  may  both  be  destroyed 
This  remedy  may  be  thought  as  bad  as  the  disease ;  yet  the  loss  might  not  be 

*  Gardeners'  Clironicle,  vol.  i.  p.  52. 

t  Germar's  Mag.  der  Entom.,  vol.  iii.  p.  366.  The  C.  cerealis  of  Dr.  Asa  Fitch  is  a  different 
species. 
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so  great  as  it  woiild  at  first  appear,  and  it  must  effectually  prevent  the  re- 
appearance of  the  barley-midges. 

The  oats  of  Styi'ia  and  Carinthia  received  great  damage  several  years  since, 
probably  from  the  same,  or  a  nearly  allied  insect.  In  this  instance  the  devas- 
tation of  the  oat  fields  was  repeated  for  several  successive  yeai's,  when  they 
disappeared,  which  is  attributed,  by  Kollar,*  to  the  mowing  down  the 
infested  oats  whilst  the  insects  were  in  the  larva  state. 

The  economy  of  this  species  bears  a  great  resemblance  to  the  Hessian  fly, 
which,  however,  does  not  enter  the  earth  to  undergo  its  metamorphoses ;  and 
it  is  very  remarkable  that  three  species,  so  closely  allied  to  each  other,  should 
vary  so  considerably  in  their  habits.  With  regard  to  the  Hessian  fly,  even 
if  its  presence  could  be  ascertained  in  the  early  stages,  it  does  not  seem  pos- 
sible to  devise  any  means  of  destroying  the  eggs  or  yoimg  larvse,  unless  feed- 
ing ofi*  the  blade  with  sheep  would  effect  the  object;  and  when  their  progress 
is  detected  by  their  mischievous  works,  at  a  more  advanced  period,  nothing, 
I  apprehend,  but  sacrificing  the  crop  would  arrest  them.  It  appears,  there- 
fore, to  be  an  evil  to  which  we  must  occasionally  submit;  but  to  guard 
agamst  its  immediate  recm-rence,  it  will  only  be  necessary  to  collect  and  burn 
the  stubble  after  the  com  is  reaped,  by  which  means  tlie  larvae  and  pupae  that 
are  concealed  at  the  base  of  the  stalk  will,  of  course,  be  destroyed.  Kollar 
recommends  agricultm'ists,  as  a  means  of  prevention,  to  refrain  from  sowing 
wheat  the  following  year;  but  whether  such  a  system  could  be  adopted 
in  North  America,  I  am  not  prepared  to  say. 

SUMMAKY  OF  THE  FOREGOING  CHAPTER. 

LarvoB  of  a  saw-fly  called  Cephus  pygmceus  destroy  the  rye  by  injming 
the  straw ;  they  live  through  the  winter,  change  to  pupse  in  March,  and  the 
flies  hatch  in  April. 

The  female  fly  pierces  and  deposits  lier  eggs  in  the  rye-straw,  or  imme- 
diately below  the  ear :  the  larvce  live  in  the  interior,  piercing  the  knots,  and 
about  harvest  time  cut  through  the  stem  close  to  the  ground,  descend  into  the 
remaining  stubble,  and  change  to  pupce. 

This  insect  is  detected  by  the  ears  becoming  upright  and  apparently  ripe 
in  the  infested  plants,  whilst  the  remainder  of  the  crop  is  green. 

A  field  thus  affected  sometimes  looks  as  if  it  had  been  traversed  by 
sportsmen  and  animals. 

This  saw-fly  is  very  abundant  in  corn-fields,  particularly  amongst  barley, 
in  June  and  July,  in  many  parts  of  England. 

*  Naturgesclcichte  der  sckddlichen  Insecten,  p.  13G. 
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It  also  infests  the  wlie.at  crops. 

On  the  western  coast  of  France  this  insect  has  caused  great  ravages,  and 
similar  losses  have  been  sustained  in  Africa. 

The  ears  both  of  wheat  and  rye  become  sterile  from  the  attacks  of  the 
Cephus. 

To  plough  in  March,  or  the  beginning  of  April,  would  destroy  the  larvae 
and  prevent  the  escape  of  the  flies;  but  burning  the  stubble  is  strongly 
recommended. 

An  Ichneumon,  named  Pachymerus  calcitrator,  punctures  the  larvae, 
which  become  the  prey  of  the  young  parasitic  maggots. 

This  fiij  is  abundant,  in  June  and  July,  in  various  parts  of  England. 

It  is  doubtful  if  the  Hessian  fly  has  ever  been  detected  in  Europe. 

In  North  America  it  has  occasioned  famine  by  its  ravages  amongst  the 
wheat. 

This  fly,  or  an  allied  species,  attacked  the  wheat  crops  in  Hungary  in  1833. 

Tiuo-thirds  of  the  straw  was  laid,  and  produced  only  abortive  ears. 

These  larvce  lived  in  families  between  the  sheath-leaf  and  the  straw,  near 
to  the  crown  of  the  root. 

The  larvoe  of  the  Hessian  fly  also  live  between  the  sheath  and  the  stem, 
close  to  the  base. 

A  parasitic  fly,  called  Ceraphron  destructor,  keeps  the  Hessian  fly  in 
check. 

Larvoi  of  the  British  ivheat-midge  detected  in  July,  1795,  attacking  from 
one  to  several  grains  in  an  ear. 

The  infested  grains  appeared  yellow,  or  prematurely  ripe. 

They  contained  an  orange-coloured  powder,  and  minute  yellowish  white 
or  deep  yellow  larvcc. 

The  same  larvae,  Mr.  Markwick  says,  inhabit  the  husks  of  the  "wild 
bearded  oat,"  A  vena  fat  ua. 

Some  agriculturists  in  Sussex  formed  an  idea  at  first  that  the  larvoi  did 
910  mischief  to  the  corn. 

The  Wheat-midge  was  very  abundant  in  the  middle  of  July,  1797. 

These  flies  had  spotted  wings,  or  rather  obscurely  clouded. 

The  larva}  were  exceedingly  abundant  later  in  the  season,  but  Yery  few 
pupcc  were  found. 

One  of  i\\e  flies  was  bred  in  September,  but  they  probably  do  not  generally 
hatch  till  the  spring. 

As  many  as  seven  or  eight  florets  in  an  ear  inhabited  by  the  larvm,  and 
as  many  as  thirty  in  a  single  floret. 

The  pupce  never  foimd  within  the  florets  where  the  larvce  resided- 


276  FARM   INSECTS. 

Parasitic  Ichneumons  destroy  the  greater  part  of  the  larvge. 

The  larvce  feed  upon  the  pollen,  and  the  germen  never  swells. 

In  June,  1798,  there  were  innumerable  hosts  of  the  female  Wheat- midge, 
but  not  any  males ;  twelve  at  one  time  were  laying  eggs  in  a  single  ear. 

They  begin  to  Jly  about  seven  in  the  evening,  and  disappear  about  nine 
o'clock. 

They  may  be  found  in  the  morning  by  shaking  the  corn,  and  will  then 
fly  about  the  ground. 

The  female  deposits  her  eggs  between  the  valvules  of  the  corolla,  by  means 
of  her  long  ovipositor. 

Patches  of  the  eggs  found  on  the  7th  of  Jime;  on  the  ]7tli  the  larva 
was  newly  hatched. 

This  or  a  similar  species  has  been  detected  in  France. 

In  August,  T840,  I  foimd  the  larvce  inclosed  in  theii'  cases  upon  the  grain 
in  Suffolk ;  which  was  also  affected  by  red- rust. 

All  the  cctses  were  fractured  at  the  head,  as  if  the  larvae  had  attempted, 
but  failed  to  make  their  escape. 

They  voluntarily  left  their  cases  and  died. 

In  January,  184<1,  they  were  abundant  in  the  dust  after  winnowing  the 
wheat. 

The  skins,  or  cases  inclosing  the  larvse,  adhered  to  sound  grains  and  the 
chaff-scales. 

Some  quitted  the  ears  and  bm-ied  themselves :  had  these  been  punctured 
by  a  parasitic  Ichneumon  ? 

It  seems  evident  that  they  lie  in  an  inactive  state  during  the  iv  inter. 

Very  desirable  to  ascertain  if  the  larvce  enter  the  earth  to  become  pupce, 
and  under  what  conditions. 

Where  do  the  parent  midges  come  from  which  deposit  the  eggs  in  the 
standing  cornf 

It  is  possible  the  same  species  may  inhabit  both  corn  and  grasses. 

The  wheat-midge  has  been  observed  in  Scotland  and  Ireland,  as  well  as 
in  a  great  many  counties  of  England. 

In  June,  1842,  I  found  both  the  Wheat-midge  and  its  parasite  in  Dor- 
setshire. 

Nearly  thirty  species  of  Cecidomyia  have  been  found  in  this  country,  and 
they  vary  greatly  in  their  economy. 

Three  different  parasites  check  the  multiplication  of  the  British  wheat- 
midge. 

Five  coombs  calculated  as  the  loss  in  a  field  of  fifteen  acres. 

At  least  tivo  grains  in  each  ear  injui-ed  by  the  larvae. 
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In  Scotland  one-third  of  the  crop  was  lost,  and  the  farmers  suffered 
severely  in  1828  and  three  following  years. 

In  Suffolk  the  yield  of  wheat  was  one-third  less  in  some  districts,  in  1841, 
than  was  expected. 

The  larvoi  were  found  in  myriads  in  the  dust  from  the  chaff  and  di'oss 
of  the  wheat. 

Probably  most  readily  extirpated  by  means  of  a  sieve,  to  be  used  in  win- 
nowing, to  separate  the  chaff  from  the  pupie  and  dust. 

Tipula  cerealis  injurious  to  barley  and  spelt. 

The  larvce  live  in  families  between  the  leaf-sheath  and  the  stalk. 

To  destroy  this  species,  motu  the  fields  when  the  perfect  insects  hatch. 

The  oat  crops  in  Styria  and  Carinthia  were  similarly  attacked  for  several 
successive  years. 

The  mischief  was  at  last  arrested  by  mowing  the  infested  oats  whilst  the 
larvae  were  in  them. 

Possibly /eecZi?!^  off  the  wheat  with  sheep  might  save  the  crops  from  the 
Hessian  fly. 

Collecting  and  burning  the  stubble  would  destroy  the  larvse  and  pupae 
of  this  insect. 

KoUar  recommends  the  German  farmers  to  abstain  from  ivh eat- solving 
for  a  year  after  the  midges  have  been  abundant. 

Explanation  of  Plate  I. 

Fig.  1.     Larva  or  maggot  of  Cephas  pygmceus. 
Fig.  2.*  The  same  magnified,  in  a  different  position. 
JBig.  3.     Pupa  or  chrysalis  (?)  of  Cephus  -pygmceus. 
Fig.  4.*  The  same  magnified. 

a,  The  operculum  formed  of  excrement,  &p. 
Fig.  5.*   Cephus  pygmaus,  the  female. 

b,  The  natural  size. 

Fig.  6.*  Pachymerus  calcilrator,  the  female. 

c,  The  natural  size. 

Fig.  7.      Cecidomyia  trillci,  the  female  British  wheat-midgo. 
Fig.  8.*  The  same  magnified. 

r,     The  ovipositor. 

s*.  Three  joints  of  the  female  antenna. 

t*,   Six  of  the  basal  joints  of  a  male  C.  tritici.(1) 

u*,  Hinder  tarsus  or  foot  of  the  Wheat-midge. 
Fig.     9.*  Represents  the  germen,  or  young  grain  of  wheat,  nearly  complete,  with  two 

of  the  valvules  which  inclose  it. 
Fig.  10.*  Is  a  flower  expanded  from  the  same  ear,  showing  the  effects  of  the  little  larva 
which  had  taken  up  their  residence  in  the  corolla. 

d*,  The  germen  scarcely  at  all  swelled. 

€*,  The  stamina  of  their  usual  size. 

/*,  The  styles  of  their  usual  size. 
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Fig.  11.     Represents  a  grain  of  wheat  with  the  chaff  and  valvules  opened. 
[),     The  larva  of  Cecidomyia  tritici. 
h,     The  red-rust,  at  first  taken  for  excrement. 
Fig.  12.     The  larva  removed. 

i*,  The  same  magnified. 
Fig.  13.*  One  of  the  larvce  from  the  group  in  fig.  10  greatly  magnified. 
Fig.  14.*  A  newly -hatched  larva  adhering  to  the  lower  end  of  one  of  the  anthers  ;  see 

fig.  10,  e. 
Fig.  15.*  A  group  of  the  granules  magnified. 

k*,  One  of  them  highly  magnified. 
Fig.  16.*  A  sound  grain  of  wheat  with  the  larva  attached. 

I*,  The  larva  in  its  transparent  case. 
Fig.  17.*  A  .shrivelled  grain  of  wheat  with  the  larva  attached. 
m*,  The  valvule. 
«*,   The  shrivelled  grain. 

0",  The  larva  attached  in  its  transparent  case. 
Fig.  18.*  One  of  these  larvw  detached. 

p*,  The  apex  of  the  transparent  skin  or  case. 
Fig.  19.*  The  dead  larva  removed  from  its  case. 
q*,  The  toothed  tail. 
Those  numbers  and  letters  with  a  *  attached  refer  to  the  objects  which  are  represented  larger 
than  life.     All  the  figures  are  drawn  from  nature,  excepting  Nos.  1,  2,  3,  and  4,  which  are  copied 
from  Gu^rin's  Memoirs;  9,  10,  13,  and  14,  from  the  Linnean  Transactions;  and  fig.  t  from  Meigen's 
Diptera. 
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CHAPTER    X 


THE  NATURAL  HISTORY  AND  ECONOMY  OF  VARIOUS  INSECTS,  ETC.,  AFFECTING 
THE  CORN  CROPS;  INCLUDING  THE  PARASITIC  ENEMIES  OF  THE  WHEAT- 
MIDGE,  THE  THRIPS,  WHEAT-LOUSE,  WHEAT-BUG,  AND  ALSO  OF  THE  LITTLE 
WORM  CALLED  VIBRIO. 

Cecidomyia  tritici — The  British  Wheat-midge. 

When  the  liistory  of  the  wheat-midge  was  discussed  in  the  spring  of  1845,  I 
had  hoped,  during  the  following  summer,  to  make  some  progress  in  the  further 
development  of  its  economy ;  but  although  the  little  orange  larvee  were  ab\m- 
dant  in  some  wheat  fields  in  August  in  the  neighbourhood  of  Hayes,  owing 
to  the  wet  and  cold  season  I  presume,  I  did  not  discover  a  single  midge  on 
the  wing,  and  the  larvae  appeared  to  have  all  died  as  usual.  I  have,  however, 
collected  materials  for  detailing  the  histories  of  several  minute  Ichneumonidce 
that  attack  the  wheat-midge,  which  are  too  interesting  and  important  to  be 
passed  by  without  comment.  The  most  abundant,  and  consequently  the  most 
useful  of  them,  is  one  named  Ichneumon  tipulce  by  Mr.  Knby,  wdio  remarks, 
"It  is  singular,  but  most  people  who  are  acquainted  with  the  larva  of  the 
Tipulci  tritici  mistake  this  friendly  ichneumon  for  its  parent,  and  thus 
impute  aU  the  mischief  to  the  very  creatiu-e  which  is  appointed  to  prevent  it."  * 
This  insect  is  found  upon  grasses  as  early  as  June,  and  on  the  glumes  of 
the  wheat  in  July  and  August,  when  it  runs  over  the  ears  and  searches  out 
the  infected  ones,  depositing  a  single  egg  in  each  of  the  larvae  by  means  of 
its  sharp  taU.  The  late  Mr.  A.  Mathews,  before  he  left  England,  sent  me 
specimens,  informing  me  that  he  had  found  them  in  the  greatest  abundance 
in  the  glumes  of  the  wheat  in  a  field  near  Sittingbourne,  Kent,  in  the  begin- 
ning of  July.  Never  having  seen  this  ichneumon  depositing  its  eggs,  I  cannot 
satisfy  the  curiosity  of  the  reader  better  than  by  transcribing  Mr.  Kirby's 
graphic  account  of  its  operations.  "  To  see  our  little  ichneumon,"  says  Mr. 
Kirby,  "deposit  its  egg  in  the  caterpillar  of  the  wheat-fly  is  a  very  entertain- 
ing sight.     In  order  to  enjoy  this  pleasm'e,  I  placed  a  number  of  the  latter 

*  Transactions  of  the  Linnean  Socidy,  vol.  iv.  p.  236. 
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upon  a  sheet  of  white  paper  at  no  great  distance  from  each  other,  and  then 
set  an  ichneumon  down  in  the  midst  of  them.  She  began  immediately  to 
march  about,  vibrating  her  antennae  very  briskly.  A  larva  was  soon  dis- 
covered, upon  which  she  fixed  herself,  the  vibratory  motion  of  her  antennae 
increasing  to  an  intense  degree ;  then,  bending  her  body  obliquely  under  her 
breast,  she  applied  her  anus  to  the  larva,  and  during  the  insertion  of  her 
aculeus  and  the  depositing  of  the  egg,  her  antennae  became  perfectly  still  and 
motionless.  Whilst  this  operation  was  performing,  the  larva  appeared  to  feel 
a  momentary  sensation  of  pain,  for  it  gave  a  violent  wriggle.  When  all  was 
finished,  the  little  ichneumon  marched  ofi"  to  seek  for  a  second,  which  was 
obliged  to  undergo  the  same  operation;  and  so  on  to  as  many  as  it  could  find 
in  which  no  egg  had  been  before  deposited,  for  it  commits  only  a  single  egg 
to  each  larva.  I  have  seen  it  frequently  mount  one  which  had  been  pricked 
before,  but  it  soon  discovered  its  mistake  and  left  it.  The  size  of  it  is  so  near 
that  of  the  Tipula  that  I  imagine  the  larva  of  the  latter  could  not  supj^ort 
more  than  one  of  the  former,  and  therefore  instinct  directs  it  to  deposit  only 
a  single  egg  in  each ;  besides,  by  this  means  one  ichneumon  will  destroy  an 
infinite  number  of  larvae." 

These  parasites  are  all  included  in  the  order  Hymenoptera,  and  the  family 
ICHNEUMONIDES  ADSCITI.  The  species  I  am  about  to  notice  is  comprised  in  the 
genus  Platygaster. *  It  has  been  named  by  Mr.  Kirby  Ichneumon  tlpulce, 
and  is  now  described  as  the — 

1.  P.  tipuloe  (Plate  J,  fig.  1;  a,  the  natural  size). — Female  pitch-coloured, 
shining :  antennae  nearly  as  long  as  the  body,  inserted  at  the  lower  part  of 
the  face,  slender,  clavate,  geniculated  or  angulated,  as  if  broken,  slightly 
pubescent,  ochreous,  and  ten -jointed,  the  four  terminal  joints  brown  and 
obovate,  the  apical  one  conical;  basal  joint  long,  curved,  and  clavate;  second 
and  third  subovate,  the  latter  very  slender;  fom-th  a  little  longer;  fifth  and 
sixth  minute  (fig.  6) :  head  black,  subglobose,  thickly  and  finely  punctured,  with 
a  minute  tooth  between  the  base  of  the  antennae ;  eyes  oval  and  lateral,  ocelh 
large,  and  placed  nearly  in  a  straight  line  across  the  crown:  thorax  somewhat 
globose,  with  minute  pale  pubescence;  scutellum  horizontal,  long,  conical, 
and  mucronated :  the  spine  ferruginous :  abdomen  small,  scarcely  larger  than 
the  thorax,  slightly  depressed,  obovate,  black  and  very  shining,  attached  by 
a  short  stout  pedicel,  which  is  ferruginous  at  the  base ;  the  second  segment 
forms  a  convex  shield,  which  nearly  covers  the  back,  with  three  or  four  rings 
towards  the  apex ;  the  flexible  tip  is  armed  with  a  very  long  curved  ovipo- 
sitor, like  a  hair,  which  is  concealed  in  the  abdomen  when  at  rest:  the  four 

*  So  named  from  some  of  the  larger  ones  having  broad  bodies. 
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wings  transparent,  iridescent,  pubescent,  and  ciliated,  destitute  of  nervures, 
the  superior  much  the  largest,  the  apex  quite  round:  legs  strong,  bright 
ochreous ;  thighs  thickened  at  their  extremities ;  tibiae  spurred  at  the  apex, 
very  clavate ;  hinder  with  the  knob  sometimes  fuscous ;  tarsi  slender  and  five- 
jointed.  "Male  black,  shining,  very  smooth,  sparingly  clothed  with  short 
pubescence :  head  excessively  finely  punctiu"ed,  slightly  shining :  eyes  and 
ocelH  pitchy  black:  antennae  pitchy,  first  to  fifth  joints  reddish:  apex  of  scutel- 
lum  fuscous ;  metathorax  and  fii'st  abdominal  segment  rough,  obscure,  pilose : 
abdomen  smooth,  shining ;  second  segment  with  two  little  pits  at  tlie  base : 
legs  pale  reddish ;  hinder  tibiaj  and  apex  of  tarsi  pitchy :  wings  somewhat 
transparent:   scales  pitchy." 

It  seems  that  the  males  do  not  differ,  except  in  a  trifling  degree,  in  tlie 
structm-e  of  the  horns,  in  which,  I  believe,  the  fourth  joint  is  larger,  and  the 
tenth  longer  and  more  pointed;  but  it  is  very  remarkable,  that  whilst  the 
females  occasionally  swarm,  so  little  is  known  of  the  habits  of  the  opposite  sex 
that  I  have  not  yet  been  able  to  meet  with  a  specmien.  The  only  one  I  ever 
saw  was  captured  by  Mr.  Haliday  on  a  rose  tree ;  and  the  above  characters 
are  translated  from  Mr.  F.  Walker's  paper  upon  the  genus Platygaster*  This 
is  such  an  extensive  group  that  he  has  described  ninety-nine  species  which 
inliabit  this  country ;  and  amongst  them  is  one  named  P.  trltici  by  Mr.  Hali- 
day, who  found  it  on  corn  and  willows  in  England  and  Ireland,  and  from  its 
specific  name  it  is  evident  that  talented  naturalist  considered  it  to  be  con- 
nected with  our  wheat  fields,  t 

The  second  species  described  by  Mr.  Kirby  he  has  named  Ichneumon 
inserens:  it  is  apparently  a  Ptoii^/S'^^^^^^'Vt  ^^^t  as  I  have  not  been  able  to 
find  the  specimen  in  his  collection,  I  must  be  satisfied  in  transcribing  his 
account,  and  copying  his  figiu'es.  He  says,  "Upon  the  7th  of  June,  I  observed 
a  very  minvite  ichneumon  exceedingly  busy  upon  the  ears  of  wheat,  which,  at 
fii-st,  I  took  for  Ichneumon  tipulcG;  but  upon  a  closer  examination,  I  found 
it  to  be  a  species  entirely  distinct,  as  wiU  appear  when  I  come  to  describe  it. 
As  soon  as  I  was  convinced  of  this,  and  observed  that  it  pierced  the  florets 
at  a  time  when  no  larvse  had  made  their  appearance,  I  conjectured  that  it 
must  lay  its  eggs  in  the  eggs  of  the  Tijnda."  "  This  insect  is  fiu-nished  Avith 
an  aculeus  three  or  four  times  its  own  length  (fig.  c),  which  is  finer  than  a 
hair,  and  nearly  as  flexile.  This  is  commonly  concealed  within  the  abdomen ; 
but  when  the  animal  is  engaged  in  laying  its  eggs  it  is  exserted.     One  day  it 

*  Entomolofjical  Magazine,  vol.  iii.  p.  220. 

t  Curtis's  British  Entomology,  fol.  309 ;  and  Guide,  Genus  585,  where  108  species  are  recorded. 
X  I  have  included  it  in  the  genus  Inostemma  in  the  Guide,  a  genus  which  has  been  formed  out  of 
Platygastcr.     It  is  the  /.  scrutator  of  Walker. 

35 
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o-ave  me  a  fvdl  opportunity  of  examining  this  process.  It  inserts  its  aculeus 
between  the  valvules  of  the  corolla  near  the  top  of  the  floret ;  its  antennae  are 
then  nearly  doubled  and  motionless,  its  thorax  is  elevated,  and  its  head  and 
abdomen  depressed;  the  latter,  when  it  withdraws  the  aculeus,  is  moved 
frequently  from  side  to  side  before  it  can  extricate  it.  This  insect  has  allowed 
me  to  examine  its  operations  under  a  lens  for  six  or  seven  minutes.  Upon 
opening  the  floret  into  which  it  had  introduced  its  aculeus,  I  could  find  neither 
egg  nor  larva  of  the  Tipula;  but  upon  examining  it  very  closely  under  three 
glasses,  I  discovered,  scattered  over  one  of  the  valvules  of  the  corolla,  a  num- 
ber of  globular  eggs  extremely  minute,  evidently  not  those  of  that  insect.  It 
is  possible  that  there  were  in  this  floret  eggs  of  the  latter,  which  might  be 
destroyed  upon  opening  it,  or  escape  my  observation.  At  other  times  I  have 
found  eggs  of  the  Tipula  triticl,  and  once  some  larvae,  in  florets  upon  which 
I  had  observed  this  ichneiunon  busy."  "From  the  time  in  which  it  first 
makes  its  appearance,  ten  days  before  the  hatching  of  the  first  larvae,  I  am 
inclined  to  adopt  my  original  conjectui*e,  that  the  eggs  are  its  prey;  and  yet 
there  seems  not  to  be  a  sufficient  disproportion  between  the  size  of  the  one 
and  the  other  for  this  purpose — at  least,  it  must  take  more  than  one  to  nourish 
a  larva  of  the  ichneumon  to  its  proper  size."  * 

2.  Platygaster  (?)  inserens,  Kirby. — "Very  black;  antennae  clubbed;  abdo- 
men lance-shaped,  shining: "t  (fig.  2;  e,  the  natural  size).  Female,  body  very 
black:  antennae  bent  as  if  broken,  and  clubbed;  basal  joint  long,  stout,  rigid, 
and  clavate,  reverse  heart-shaped,  cleft  at  the  apex  viewed  laterally ;  second 
joint  stout,  oval ;  four  following  globular  and  extremely  minute,  the  remainder 
forming  a  compact,  ovate  conic  club  of  four  joints  (fig.  d) :  head  and  thorax 
somewhat  dull  in  surface :  abdomen  sessile,  lanceolate,  excessively  black  and 
glossy,  very  acute,  furnished  with  a  very  long,  flexile,  slender  ovipositor,  which 
is  exserted  (fig.  c) :  wings  transparent,  nerveless,  longer  than  the  body ; 
superior  with  a  black  line  leading  from  the  base  towards  the  middle,  termi- 
nated by  a  black  dot :  legs  blackish ;  thighs  deep  black,  somewhat  clavate : 
length  less  than  a  line. 

The  third  parasite  detected  by  Mr.  Kirby  appeared  on  the  same  day  that 
the  Platygaster  tipulce  came  forth  in  great  numbers.  He  states  that,  "  On 
the  22d  of  June  I  observed  another  ichneumon,  not  uncommon,  piercing  the 
florets  of  the  wheat  (figs.  8  and  4).  This  species  did  not  aj^pear  to  insert  its 
aculeus  between  the  valvules  of  the  corolla,  but  to  pierce  the  glumes  of  the 
calyx,  to  effect  which  purpose  it  is  armed  with  a  very  short  one  sub-exserted. 
Of  this  I  found  both  the  sexes.   The  male  was  distinguished  from  the  female  by 

*  Transactions  of  the  Linnean  Society,  vol.  v,  t).  102.  t  Ibid.  p.  107. 
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its  large  eyes,  placed  very  near  each  other,  with  reticulations  unusually  visible. 
I  presume  this  to  lay  its  eggs  in  the  larvae,  but  have  not  been  able  positively 
to  ascertain  the  fact."  * 

This  singular  species  has  been  characterized  as  the  genus  Macroglenes  by 
Mr.  Westwood ;  and  I  am  happy  in  being  able  to  give  di-awings  from  nature 
of  the  sexes,  as  the  figure  in  the  Linnean  Transactions  is  not  sufficiently 
correct  to  identify  it.t  Mr.  Westwood,  however,  has  examined  Mr.  Kirbys 
original  specimen  of  Ichneumon  jpenetrans,  and  informs  me  that  it  is  identical 
with  his  genus  Macroglenes,  which  is  comprised  in  the  family  Ghalcididoi, 
a  parasitic  group  of  immense  extent  as  to  amount  of  species,  and  scarcely 
yielding  in  numbers  to  any  of  the  insect  tribes  as  to  aggregate  masses.  I 
have  already  described  and  figured  several  species  of  Chalcididm.  They 
frequently  inhabit  and  feed  upon  the  parasitic  larviB  of  Hymenoptera,  to  keep 
them  within  due  bounds. 

3.  Macroglenes  penetrans.  —  The  r)ude  is  dark  blue  green,  sometimes 
slightly  tinged  with  violet,  shining ;  antennae  not  so  long  as  the  head  and 
thorax,  geniculated  and  clavate,  ten-jointed;  basal  joint  long;  second  as  stout, 
oval;  three  following  very  minute  and  saucer-shaped;  sixth  and  seventh 
stout,  cup-shaped ;  the  remainder  forming  a  compact,  black,  ovate  conic  club : 
head  large  and  transverse,  face  orbicular,  including  the  eyes,  which  are  very 
large,  lateral,  reddish  brown,  orbicular,  coarsely  reticulated  and  approaching 
each  other  on  the  crown :  ocelli  three,  forming  a  long  triangle,  prominent  and 
larger  than  usual,  especially  the  apical  one :  thorax  oval,  as  broad  as  the  head ; 
the  sutures  deep,  forming  four  very  convex  protuberances:  abdomen  very 
much  compressed,  not  longer  than  the  thorax,  and  somewhat  elliptical  viewed 
laterally,  with  six  distinct  segments,  and  a  short  exserted  slender  process  at 
the  apex:  wings  ample,  very  transparent,  iridescent;  superior  "w-ith  a  sub- 
costal nervure  reaching  nearly  to  the  middle,  where  it  unites  with  the  costa, 
and  a  little  beyond  it  forms  a  short  branch,  terminated  by  a  minute  dot: 
legs  simple  and  slender:  tarsi  five-jointed,  dirty  white,  darker  at  the  tips 
(fig.  3;  /,  the  natm-al  size):  length  |  line,  expanse  1§  line.  The  female 
is  scarcely  so  large,  and  differs,  I  think,  in  having  shorter  antennae,  with 
a  more  abrupt  club ;  the  face  is  very  concave,  forming  a  broad  deep  groove ; 
the  thi'ee  ocelli  are  placed  in  a  transverse  line  at  the  back  of  the  crown; 
the  eyes  are  not  large,  but  broAvn,  oval,  and  remote;  the  abdomen  is  very 
much  compressed,   the   back    forming   a  sharp   edge,   and   it    is   very  deep 


*  Transactions  of  the  Linnean  Society,  vol.  v.  p.  104. 

t  Mr.  Haliday  pre.sentecl  me  with  a  male ;  for  the  loan  of  tlie  other  sex  I  am  indebted  to  Mr,  F. 
Walker. 
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viewed  laterally;  the  apex  is  truncated,  and  an  oviduct  inclosed  Letween  two- 
valves  projects  beyond  it  (fig.  4;  g,  the  natural  size).* 

There  is  also  a  group  of  flies  belonging  to  the  order  Diptera,  and  the 
family  Empid^E,  forming  the  genus  Empis,  several  species  of  which  carry  off 
and  devour  the  Tipula  tritici.f  Mr.  Kirby  has  not  recorded  the  species;  but 
to  enable  the  agriculturist  to  recognize  this  useful  tribe  of  flies,  I  will  figure 
one,  named  by  Linnaeus  Empis  livida,  which  is  abundant  everywhere  at  the 
end  of  June,  and  I  have  repeatedly  taken  it  in  corn  fields  (fig.  5 ;  m,  the 
natural  dimensions). 

4.  Empis  livida. — Male  deep  ochreous,  clothed  with  short  black  pubes- 
cence and  scattered  bristles ;  head  small,  globose ;  eyes  large  and  contiguous ; 
ocelli  three,  placed  at  the  back  of  the  crown  in  a  triangle ;  antennas  inserted 
in  front  of  the  face,  approximating,  stretching  forward,  shorter  than  the  head, 
and  five-jointed;  two  basal  joints  brown  and  bristly;  first  elongate  ovate; 
second  subglobose,  the  remainder  black ;  thiixl  compressed,  much  longer  than 
the  first,  dilated  at  the  base  and  tapering  to  the  apex;  fourth  minute,  cup- 
shaped  ;  fifth  elongated  and  forming  a  shortish  bristle  (fig.  6,  h) ;  proboscis 
pendent  or  inflected  under  the  breast,  horny,  twice  as  long  as  the  head,  and 
much  longer  in  some  species,  resembling  the  beak  of  a  bird  (fig.  6) ;  the  labrum, 
or  upper  lip  (fig.  i),  is  hollow,  dilated  at  the  base,  cleft  at  the  apex,  inclosing 
a  horny,  slender,  acute  tongue  and  two  very  long  and  slender  maxillse,  with 
minute  palpi,  or  feelers,  at  the  base  (fig.  I) ;  the  under  lip  is  very  long,  bilobed, 
and  bristly  at  the  extremity  (fig.  h) :  the  thorax  is  ash-coloured  and  oval,  with 
three  blackish  stripes  down  the  back  and  a  few  black  bristles ;  the  scutellum 
is  somewhat  crescent-shaped,  the  margin  ochreous :  abdomen  somewhat  linear 
and  seven-jointed,  the  apical  joint  nearly  globose,  but  cleft:  wdngs  ample, 
incumbent,  and  parallel  in  repose ;  pale  smoky  ochreous,  with  the  third  sub- 
costal nervure  forked  at  the  extremity,  and  a  conical  cell  on  the  disk ;  halteres 
pale  ochreous  and  clubbed :  legs  long  and  stoutish,  especially  the  hinder  pair ; 
thighs  and  tibiae  simple;  tarsi  tapering,  brown,  and  five-jointed,  basal  joint 
the  longest;  claws  and  pulvilli  minute,  the  latter  bilobed:  leng-th  3  lines, 
expanse  7  lines  and  upwards.  The  female  (fig.  5)  is  larger  than  the  male 
and  of  an  ash  colom- ;  head  globose  (fig.  6) ;  eyes  large,  but  not  contiguous ; 
the  rostrum  longer  and  thicker  than  in  the  male :  abdomen  stoutish,  of  the 
same  colour  as  the  thorax,  but  the  incisures  are  more  slate-coloured ;  the  apex 
conical  and  terminated  by  two  compressed  black  slender  lobes;  ovipositor 
long,  slender,  and  contractile ;  the  wings  are  perfectly  transparent :  the  legs 

*  Mr.  Haliday  has  described  two  more  species  of  this  genus  in  vol.  iii.  of  the  Transactions  of 
the  Entomological  Society,  p.  295 ;  he  found  all  of  them  in  various  wild  flowers, 
t  Transactions  of  the  Linnean  Society,  vol.  v.  p,  105. 
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are  oclireous;    all  the  thighs,  except    the  intermediate,  are  densely  ciliated 
beneath  with  black  hairs. 

The  sexes  of  this  fly  are  so  different  in  the  colour  of  the  wings  and  body, 
that  no  one  would  take  them  for  the  same  species,  if  they  were  not  often 
observed  in  pairs. 

The  Thrips. 

Every  one  must  be  acquainted  with  a  little  black  slender  insect  which 
alights  on  the  face  in  hot  weather,  causing  an  intolerable  initation  of  the 
skin  by  running  and  leaping  about  with  its  bladder-tipped  feet,  throwing  up 
its  head  and  twisting  about  its  tail  to  expand  or  close  its  beautifully  fringed 
■wings.  I  know  of  no  other  name  for  it  than  Thrips;  and  a  closely  allied 
species,  if  not  the  same,  is  accused  of  doing  considerable  mischief  to  the  corn 
crops.  The  Thrips  are  all  very  minute,  and  many  of  them  very  mischievous ; 
one  species  often  swarms  upon  peaches  and  other  wall  fruit,  as  well  as  on 
melons,  &c.,  in  frames ;  *  another  causes  great  injury  to  the  olives  in  Italy ;  + 
and  a  third  species  is  very  destructive  in  hot-houses;  but  that  which  the 
farmer  has  to  contend  with  is  the  T.  cerealiuon,  which  Mr.  Haliday  says  is 
"exceedingly  common  on  grass  and  cerealia.  Mr.  Kirby  found  specimens 
in  the  fun-ow  of  the  grains  of  wheat.  Earlier  in  the  year  Mr.  Vassalli-Eandi 
detected  them  gnawing  (as  he  expresses  it,  rather  incorrectly,  I  thinlv)  the 
stems  above  the  knots,  and  causing  the  abortion  of  the  ear.  It  is  at  this 
period  that  their  attacks  are  most  mischievous.  In  the  year  1805  one-thuxl 
of  the  wheat  crop  in  the  richest  plains  of  Piedmont  is  said  to  have  been 
destroj'-ed  by  this  seemingly  insignificant  little  insect.  Whatever  the  causes 
may  be  which  produce  the  alarming  increase  of  these  tribes,  they  appear  to 
operate  ahnost  periodically,  and  over  a  wide  space ;  for  in  the  same  year  (1 805) 
the  wheat  crops  in  England  also  suffered  from  a  similar  disease,  as  the  com- 
munications in  contemporary  periodicals  inform  us."|  The  rye-spikes  also 
in  Scotland  are  reported  to  become  unprolific  from  being  infested  by  some  of 
these  insects. 

At  an  early  stage  of  these  inquiries  the  minuter  species  of  insects  were  so 
ill  described  that  many  were  confounded  under  the  same  name,  and  such  was 
the  case  with  many  of  the  Thrips,  which  had  been  called  Physapus  by  every 
one  who  wT:-ote  upon  the  subject;  but  at  this  time  there  are  above  forty 
species  described  by  Mr.  Haliday,^  from  whose  monogi-aph  it  appears  that 
the  insect  affecting  the  corn  crops  is  a  distinct  species.     They  form  an  order 

*  Qardeners'  Chronicle,  vol.  i.  p.  228. 

t  Passerini's  Nothie  sojjra  una  Specie  d'Insetto  del  Gen.  Thrips. 

Z  Haliday,  in  Entomological  Magazine,  vol.  iii.  p.  445. 

§  Ibid.  p.  439 ;  and  Curtis's  Guide,  Genera  1048. 
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named  Thysanoptera,  from  the  plume-like  fringes  of  the  wings,  but  they 
were  at  first  included  in  the  Hemiptera,  and  subsequently  formed  a  section 
of  the  Homoptera :  our  insect  is  comprised  in  the  genus  Thrips,  and  forms  a 
sub-genus  called  LiMOTHRlPS,  and  the  specific  name  is — 

5.  T.  cerealium  of  Haliday,  and  T.  physapus  of  Kirby. — The  larva  and 
pupa  are  similar  in  form  to  the  imago,  but  smaller;  "the  larva  is  deep  yellow, 
with  the  greater  part  of  the  head  and  two  spots  on  the  prothorax  dusky. 
The  antennse  and  legs  have  alternate  rings  of  pale  and  dusky :  the  pupa  paler 
yellow,  with  the  antennae,  legs,  and  wing-cases  whitish,  the  latter  reaching  to 
the  middle  of  the  abdomen.  The  eyes  are  dusky  red,  and  the  simple  eyes 
sometimes  indicated  by  red  dots."*  The  perfect  insect  is  smooth,  shining, 
piceous,  often  black,  depressed,  and  about  three-fourths  of  a  line  long.  The 
male  is  apterous,  the  female  winged:  the  head  is  ovate  truncate,  concave  on 
the  crown,  with  a  channel  down  the  centre :  ocelli  three,  distinct,  forming  a 
large  triangle  on  the  crown;  eyes  remote  from  the  base,  lateral  and  oval, 
coarsely  granulated ;  the  collar  not  contracted :  antennae  inserted  before  the 
eyes,  approximating,  a  little  longer  than  the  head,  sHghtly  bristly,  nine- 
jointed,  two  basal  joints  the  stoutest,  oblong;  the  third  and  foui-th  rather 
longer,  obovate,  with  a  gland  at  the  apex  appearing  hke  a  small  joint;  fifth 
obovate;  sixth  elongate  ovate,  truncated,  the  remainder  tapering;  seventh 
oblong;  eighth  minute;  ninth  twice  as  long,  very  slender,  the  apex  pilose: 
face  inclining  obliquely  beneath,  terminated  by  the  trophi,  which  unite  and 
form  a  short  beak  close  to  the  anterior  coxse :  t  thorax  somewhat  quadrate, 
sometimes  a  little  nan-owed  before  ^vith  four  impressed  dots,  two  on  each 
side ;  scutellum  short,  somewhat  lunate :  abdomen  long,  narrow,  and  smooth, 
composed  of  nine  segments ;  apex  ovate  or  conical  and  bristly,  the  last  seg- 
ment armed  with  two  lateral  spines  in  the  male;  acuminated  in  the  female: 
ovipositor  or  borer  four-valved,  incm-ved,  compressed,  concealed  in  the  under 
side  of  the  eighth  and  ninth  segments :  wings  four,  as  long  as  the  body,  nar- 
row, horizontal,  incumbent,  and  parallel  in  repose,  but  curving  outward  and 
not  meeting ;  superior  rather  coriaceous,  fuscous,  but  pale  at  the  base,  ciliated 
with  long  hairs,  and  having  three  longitudinal  nervures;  inferior  a  little 
shorter,  membraneous,  transparent,  and  iridescent,  likewise  ciliated:  legs 
remote,  anterior  very  short  and  stout  in  the  female,  hinder  the  longest ;  first 
pair  of  thighs  thickened,  but  compressed  in  the  female ;  anterior  tibise  straw- 
coloured  in  the  same  sex,  with  a  protuberance  on  the  inside  and  a  curved 
claw  at  the  apex ;  the  others  simple ;  tarsi  very  short,  straw-coloured,  bi-arti- 

*  Entomological  Magazine,  vol.  iv.  p.  146. 

t  For  descriptions  and  figures  of  the  mouth,  antennEe,  &c.,  consult  Curtis's  British  Entomology, 
fol.  and  Plate  748. 
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culate,  bcosal  joiut  oblong;  second  short,  terminated  by  a  little  gland;  claws 
none.  Plate  J,  and  No.  38,  figs.  8,  exhibit  the  female  walking ;  figs.  9,  the 
same  sex  flying,  both  gi'eatly  mag- 
nified, as  is  shown  by  their  natural 
dimensions  at  figs,  q  and  n. 

I  have  repeatedly  observed 
these  insects  running  amongst  the 
chaflf  or  husks  on  the  ears  of  wheat 
in  great  abundance,  in  every  stage 
of  growth,  with  the  larvae  of  the 
wheat -midge  in  June;  in  August 
in  company  with  the  Aphides;  and 
in  July,  on  opening  some  barley- 
straw  (fig.  7,  a  portion  split  longitudinally),  to  investigate  the  economy  of  the 
Chlorops  and  its  parasites,  I  found  groups  of  the  orange -coloured  larvse 
(fig.  o)  and  the  perfect  black  Thrips  (fig.  p)  between  the  spathes,  and  the 
former  were  also  secreted  in  the  ears  amongst  the  incipient  gi-ains.  Mr.  Kirby 
remarked  that  "  of  all  the  insects  that  are  found  in  wheat  the  Thrips  phy- 
sapus,  in  all  its  states,  is  by  far  the  most  numerous.  I  do  not  recollect 
examining  a  single  ear  in  which  it  was  not  to  be  foimd ;  and  my  opinion 
still  remains  imaltered,  that  it  derives  its  nourishment  from  the  grain."  t 

As  Mr.  Kirby's  letter  to  Mr.  Marsham,  dated  August  27,  1795,  comprises 
aU  that  is  at  present  known  relative  to  the  injurious  effects  of  the  Thrips 
upon  the  corn  crops,  I  shall  transcribe  the  most  important  passages :| — "I 
examined  a  great  number  of  ears,  and  in  them  found  this  insect  in  aU  its 
states,  between  the  interior  valve  of  the  corolla  and  the  grain.  It  takes  its 
station  in  the  longitudinal  furrow  of  the  seed,  in  the  bottom  of  which  it  seems 
to  fix  its  rostrum ;  probably  sucks  the  milky  juice  which  swells  the  grain, 
and  thus  by  depriving  it  of  part,  and  in  some  cases  perhaps  the  whole,  of  its 
moistm'e,  occasions  it  to  shrink  up,  and  become  what  the  farmers  in  this  part 
of  the  world  (Suffolk)  call  pungled.  If  yom-  correspondent  in  Hertfordshire 
means  the  same  insect,  he  is  mistaken  in  asserting  that  only  a  single  grain 
in  an  ear  is  injured  by  it.  I  have  myself  seen  ears  in  wliich  a  fourth  part 
of  the  grain  was  destroyed,  or  materially  hm't.  I  have  frequently  seen  two 
of  the  insects  upon  a  single  grain,  and  am  told  that  sometimes  more  are 
observed.  What  is  singular,  when  I  met  mth  them  on  the  grain  in  the 
imago  state,  they  were  often  in  pairs,  one  of  wdiicli  was  apterous.     These 

*  Figs.  1-4,  in  the  above  woodcut,  represent  Thrips  minutiasima,  which  infests  the  potato,  and 
will  be  described  in  a  future  chapter. 

f  Linncan  Transactions,  vol.  iv.  p.  239.  *  Ibid.  vol.  lii.  r.  246. 
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I  take  to  be  the  sexes.  I  ouce  found  a  large  species,  ano  aculeato  (Thrips 
aculeata,  Mus.  Kii-by),  in  which  the  same  distinction  takes  place.  The  larva 
of  Thrips  physapus  is  yellow,  has  six  legs,  which,  with  the  antennee  and 
head,  are  black  and  white.  Sometimes  it  is  all  yellow.  It  is  very  nimble 
in  its  motions,  and  although  brought  away  in  the  grain  soon  makes  its  escape. 
The  pupa  is  whitish,  with  black  eyes,  and  wings  apparent.  It  is  very  slow 
and  sluggish  in  its  motions."  "There  was  an  orange-coloured  powder  m  every 
grain  in  which  the  insect  was  found,  which  I  imagine  is  its  excrement.  All 
the  farmers  that  I  consulted  respecting  it  agreed  in  saying  that  it  did  most 
mischief  to  the  ^a^e-sown  wheats,  and  that  such  as  were  sown  early  received 
little  or  no  injury.  This  I  think  very  probable;  for  when  the  grain  is 
aiTived  at  a  certain  degree  of  hardness  and  consistency  (which  perhaps  was 
the  case  with  the  early-sown  wheats  before  the  insect  made  any  material 
attack),  I  suppose  it  is  not  liable  to  be  hurt.  Linnseus  says  of  this  insect, 
'spicas  secales  inanit;'*  but  nobody  seems  to  have  apprehended  the  injmy  it 
is  capable  of  doing  to  wheat.  An  intelligent  farmer,  who  first  pointed  it  out 
to  me,  assm'ed  me  that  he  was  firmly  persuaded  that  it  was  this  insect  wliich 
occasioned  what  was  called  the  bhght  last  year,  Avhich  was  the  cause  of  so 
defective  a  crop.  The  part  of  one  field  that  I  examined,  and  which  was  par- 
ticularly injm-ed,  was  to  the  north  of  a  high  hedge :  but  the  above-mentioned 
farmer  informed  me  that  he  had  foimd  them  plentiful  in  a  very  02^en  country. 
To  me  they  appeared  more  injmious  in  the  heavy  than  in  the  light  lands. 
Last  year  the  bearded  wheat  (called  by  our  farmers  clog-wheat)  escaped  with 
the  least  injury;  but  this  year,  as  far  as  my  information  and  observation  went, 
it  was  the  most  injured.  I  observed  in  one  or  two  instances  the  Forficula 
auricularia  upon  the  ear;  and  upon  examining  the  grain,  each  time,  to 
which  it  had  applied  itself,  I  found  upon  it  the  Thrips.  Query: — Does  it  not 
devom-  them?"  "The  only  method  which  can  be  serviceable  to  prevent  the 
ravages  of  this  insect  is  to  sow  the  wheat  early.  It  is  probable  that  it  does 
considerable  damage  every  year,  as  it  is  a  very  common  insect.  Nor  do  I 
imagine  that  it  has  been  more  injm-ious  than  usual  in  the  present  year,  only 
the  scarcity  has  excited  people's  attention  to  everj^thing  that  might  hurt  the 
grain." 

We  may  just  observe,  that  as  the  earwig  is  now  well  known  to  feed  upon 
vegetable  substances,  it  seems  doubtful  that  it  renders  any  ser\dce  in  reducing 
the  numbers  of  the  Thrips;  but  as  it  is  also  reported  to  feed  upon  Aphides, 
this  interesting  question  requires  to  be  more  fully  investigated.  The  red  dust 
wliich  was  supposed  to  be  the  excrement  of  this  insect  was  no  doubt  the 

*  That  is,  "it  empties  the  ears  of  rye." — Linnasus,  Sijst.  Nat.,  vol.  i.  pars.  2,  p.  743. 
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minute  fungus  called  rust,  &c.*  At  the  period  when  the  above  letter  was 
addre.ssed  to  the  secretary  of  the  Linnean  Society  great  scepticism  seems  to 
have  existed  as  to  the  insects  having  injured  the  crops.  In  such  matters  we 
can  often  only  draw  our  conclusions  from  analogy,  and  there  can  be  no  doubt 
from  the  mischief  which  is  done  to  the  foliage  of  melons,  cucumbers,  &c.,  by 
another  species  of  ThrijDsi  that  the  T.  cerealium,  called,  it  must  be  remem- 
bered, by  Mr.  Kirby,  T.  pliysapus,  exhausts  the  juices  of  the  wheat,  and  causes . 
the  gi-ains  to  shrivel ;  and  probably  the  abortion  of  a  portion  may  be  traced 
to  their  puncturing  the  tender  straw  at  the  joints. 

It  only  remains  to  observe  of  this  pest,  that  it  is  frequently  attacked  by 
parasites  and  other  enemies,  one  of  which  is  an  Ocypete ;  and  Thrips  cerea- 
lium is  often  covered  with  the  small  white  mites  that  are  found  in  damp 
hay,  J  which  feed  upon  the  insect. 

Aphides  or  Plant-Lice. 
The  corn  crops  do  not  escape  the  visitations  of  this  extensive  tribe ;  indeed, 
what  crop  does?  We  have  already  seen  several  species  swarming  upon  the 
turnips,  and  another  often  destroys  the  fairest  prospects  of  the  hop-grower  in 
a  very  short  space  of  time.  Mr.  Markwick,  whom  we  have  so  frequently  men- 
tioned, found  the  Aphides,  or  dolphins,  as  they  are  called  in  some  counties, 
infesting  the  wheat-ears  in  the  second  week  of  July,  1797.  Mr.  Kirby  also 
reported  this  Aphis  to  be  sufficiently  common  upon  barley  and  oats  as  well  as 
wheat  in  the  same  year;  and  as  Fabricius  has  given  no  description  of  his  Aphis 
avence,  which  is  possibly  the  same  species,  Mr.  Kirby  was  constrained  in  de- 
scribing it  to  designate  it  by  a  new  name.§  This  insect  belongs  to  the  order 
HoMOPTERA,  the  family  Aphidiid^,  the  genus  Aphis,  and  the  species  is  called— 
"6.  A.  granaria. — It  is  green  when  alive,  changing  to  an  olive  ochreous  or 
brown  colour  when  dead :  the  antennae  are  very  slender  and  tapering,  as  long 
as  the  body,  inserted  close  to  the  inner  margin  of  the  eyes,  in  front  of  the 
face,  composed  of  seven  black  joints,  more  or  less  ochreous  at  the  base ;  first 
joint  stout  and  ovate;  second  sub-globose;  third  very  long;  fourth  and  fifth 
decreasing  in  length ;  sixth  not  longer  than  the  first ;  seventh  very  slender, 
and  as  long  as  the  third :  head  fixed,  small,  transverse  oval ;  eyes  lateral, 
remote,  dark  and  globose;  ocelli  three,  forming  a  large  triangle,  one  being 
placed  near  the  inner  margin  of  each  eye,  the  third  upon  the  anterior  margin 
of  the  forehead :  trophi  formmg  the  rostrum  or  mouth,  arising  at  the  lower 
part  of  the  face,  between  the  anterior  coxae;  imder  lip  not  much  longer 

*  See  Professor  Henslow's  report  in  the  Journal  of  the  Royal  Agricwltural  Society,  vol.  ii.  p.  9. 
+  Gardeners'  Chronicle,  vol.  i.  p.  228. — Thripg  ochraccus. 

t  Entomological  Magazine,  vol.  iv.  p.  144.  §  Linnean  Transactions,  vol.  iv.  p.  238. 
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than  the  head,  four-jointed,  pointed,  black,  oclireous  at  the  base,  inclosing 
two  maxillae  and  two  mandibles,  which  forai  an  exceedingly  slender,  homy, 
long  tongue:  thorax  moderately  large,  globose,  the  disk  dark,  collar  much 
narrower;  scutellimi  semicircular:  abdomen  stout,  oval,  with  two  slender 
black  tubercles  or  tubes  on  each  side  of  the  antepenidtimate  joint,  furnished 
with  a  horny  process  at  the  apex  in  the  female:  wings  four,  deflexed  in 
repose  (fig.  r),  transparent,  iridescent;  superior  very  ample,  twice  as  long  as 
the  body,  stigma  long  and  green,  the  costal  cell  rather  small  and  somewhat 
oval,  the  furcate  apical  cell  small;  inferior  wings  mvich  smaller,  with  two 
oblique  nervures.  Females  often  apterous :  legs  long,  .slender  and  green,  with 
No.  39.  short  hairs  on  the  tibiae ;  thighs 

black,  except  at  the  base:  shanks 
black  at  the  apex ;  tarsi  bi- articu- 
late, of  the  same  colour,  with  two 
minute  claws.  Plate  J,  and  No.  39 ; 
figs.  10,  the  male  magnified  and 
represented  flying;  fig.s.  r,  the 
natural  size. 

On  the   12th  of  Jul}-,    18i2, 

I  detected  many  of  the  apterous 

Aphides  amongst  the  chaff  of  the 

wheat   ears,    apparently  sucking 

X*T^/    C  ^^"^^^^  1     ^    s!  the  stem;  they  were  brown  and 

(      v*^^    \    \        ;\/  shining.  And  in  looking  over  some 

wheat  fields  at  Cranford  with  Mi: 
Graliam  (in  the  middle  of  August,  1845),  we  found  numbers  of  the  Aphides 
in  every  stage  of  growth,  from  minute  ones  that  were  just  born  to  the  full- 
sized  and  winged  parents.  I  observed  that  all  which  had  not  arrived  at  their 
last  stage  had  shorter  legs  than  the  others ;  the  largest  ones  were  of  a  dull 
orange  colour;  the  antennae,  except  at  the  base,  the  eyes  and  abdominal 
tubes,  the  extremity  of  the  tibiae  and  the  tarsi  were  black,  and  the  thighs 
pitchy  towards  their  apex  (Plate  J,  fig.  11 ;  s,  showing  the  natural  size).  With 
them  were  multitudes  of  dead  Aphides,  whose  history  I  shall  now  relate. 

Opportunities  have  repeatedly  been  afforded  us,  in  the  course  of  these 
investigations,  of  showing  the  wonderful  ways  by  which  Providence  has 
provided  agents  to  restrain  the  ravages  of  noxious  insects,  which,  without 
such  checks,  would  fi'equently  render  man's  greatest  efforts  abortive;  and 
as  there  is  no  tribe  of  insects  more  subject  to  parasitic  enemies  than  the 
Aphides,  we  may  reasonably  infer — indeed,  it  is  proved  by  experience — that 
when  such  checks  are  withheld,  our  crops  will  suffer  severely  from  the  super- 
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abundance  of  insect  tribes.  The  wheat  ears  in  the  above  year  afforded  a 
beautiful  illustration  of  the  economy  of  parasitic  insects,  and  the  benefits 
resulting  from  their  agency.  On  some  wheat  which  we  examined  not  a  single 
Ai:)his  had  esca})ed  the  searching  vigilance  of  its  enemies,  and  the  husks  were 
spotted  with  immoveable  black  shining  globules.  On  a  closer  examination,  it 
was  evident  that  these  were  Aphides  which  had  been  punctured  by  minute 
pai'asitic  flies,  and  that,  as  they  increased  in  bulk,  the  little  internal  maggots 
thrived  upon  their  fot  imtil  the  Aj^hides  died  from  exhaustion,  their  bodies 
l:»eing  gummed  by  a  natural  seci'etion  to  the  chaff  and  stalks,  their  antennae 
and  legs  remaining  just  as  they  were  during  life,  and  likewise  retaining  their 
iiatm-al  colours.  I  placed  these  infested  ears  in  a  box ;  and  after  a  short  time 
I  bred  from  them  two  distinct  species  of  parasitic  flies,  as  well  as  a  third  from 
another  wheat  ear,  all  of  which  I  will  now  describe. 

They  belonged  to  the  order  Hymenoptera,  the  family  Ichneumonides 
ADSClTi;  and  the  fii-st  to  the  genus  Aphidius:  the  species  is  named  by  Mr. 
Halida}^ — 

7.  A.  avence* — In  the  male  the  antennee  are  dull  black,  filiform,  com- 
pressed, inserted  in  front  c>f  the  face,  scarcely  so  long  as  the  body,  and  com- 
posed of  twenty  joints,  the  two  fii'st  forming  an  oval  shining  mass:  head  and 
thorax  smooth,  shining  black,  the  former  transverse  oval;  eyes  rather  small, 
and  somewliat  lateral ;  ocelli  large,  forming  a  triangle  on  the  crown :  thorax 
with  a  double  channel  down  the  fore  part  of  the  disk ;  collar  very  short  and 
narrow ;  scutellum  semi-ovate  ;  postscutellum  and  abdomen  with  a  few  whitish 
hairs  as  well  as  the  thighs ;  pedicle  rather  long,  naiTow,  rugose,  and  black, 
the  base  ferniginous;  abdomen  brown,  smooth,  shining,  and  shuttle- shaped, 
the  margin  of  the  segment  next  the  pedicle  and  a  suffused  patch  on  the  back 
ochreous :  wings  transparent,  iridescent,  and  pubescent ;  superior  with  a  large 
cubital  internal  cell,  imperfectly  closed  externally,  and  producing  two  rudi- 
mentary nervures  only;  all  the  posterior  marginal  and  the  radial  cells  wanting; 
stigma  large,  yellowish  brown,  forming  a  thickened  costa  towards  the  apex : 
legs  subfeiTuginous ;  all  the  coxae  and  thighs,  excepting  the  first  pair,  pitchy ; 
their  tibise  clouded  with  the  same  coloiu";  tarsi  five -jointed  and  blackisl), 
basal  jomt  considerably  the  longest  in  the  hinder  pair;  claws  minute; 
pulvilli  longer  (figs.  12;  t,  showing  the  natural  size). 

This  was  produced  from  a  large  testaceous  female  Aplds  found  upon  an 
ear  of  wheat  in  the  middle  of  July  (Plate  J,  fig.  13;  u,  the  natural  size). 
It  made  its  exit  near  the  tail,  as  shown  in  the  figure.  We  learn  from  Mr. 
Haliday,  that  whilst  the  male  Apliidii  are  hovering  over  the  plants  infested 

*  Entomological  Magazine,  vol.  ii.  p.  99, 
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by  tlie  Ajyhides,  the  female  is  engaged  in  laying  her  eggs,  which  she  effects 
by  bending  her  body  under  her  breast ;  and  by  lengthening  her  tail,  the  ovi- 
positor is  conducted  under  the  Aphis,  and  an  egg  is  instantly  inserted  in 
its  belly  near  the  tail.  She  then  seai'ches  for  another  suitable  victim,  passing 
by  all  those  which  have  been  already  inoculated. 

From  the  dead  female  Aphides  of  a  black  colour  (No.  89,  fig.  11;  s,  the 
natural  size),  I  bred  an  allied  insect,  named  by  Mr.  Haliday*  and  Nees  ab 
Essenbeckt — 

8.  EphedriLs  jjlagiator. — Female  clothed  with  a  few  pale  scattered  hairs: 
antennse  black,  filiform,  considerably  shorter  than  the  body,  eleven-jointed, 
two  basal  joints  small,  third  the  longest,  following  elongated:  head  and 
thorax  black  and  shining,  the  former  transverse  oval ;  eyes  small,  somewhat 
lateral;  ocelli  three  in  triangle  on  the  crown:  thorax  gibbose  ovate;  collar 
short  and  narrow ;  scutellum  semi-ovate ;  pedicle  long,  narrow,  and  rugose ; 
abdomen  small,  shuttle -shaped,  smooth  shining  brown;  the  base  and  disk 
ochreous  browai,  apex  furnished  with  two  slender  horny  pointed  lobes :  foui- 
wings  transparent,  iridescent,  with  a  slightly  smoky  tinge ;  nervures  brown, 
superior  with  a  long,  yellowish  brown  stigma,  the  costal  nerviu'e  extending  to 
the  extremity  of  the  radial  cell,  which  is  large  and  perfect;  there  are  also 
three  complete  discoidal  cells,  and  the  external  cubital  cell  is  nearly  perfect : 
legs  ochreous,  four  hinder  thighs  and  the  tarsi  pitchy,  tips  only  of  the  first 
2)air  fuscous  (No.  39,  fig.  14;  v,  the  natural  size). 

This  little  insect  is  exceedingly  like  the  preceding  one ;  but  there  are  fewer 
joints  in  the  antennae,  and  on  comparing  the  wings  it  will  be  seen  that  the 
nerviu-es  are  different,  and  the  cells  more  numerous.  It  has  also  been  re- 
marked by  Mr.  Haliday,  that  the  Ephedrus  pierces  the  hacks  of  the  Aphides 
to  deposit  her  eggs,  whereas  the  Aphidius  punctures  the  under  side  for 
the  same  pm-pose.  j  I  cannot  refrain  from  remarking  the  singular  fact,  that 
so  few  males  are  found  in  some  species  ot  Aphides ;  and  amongst  the  horny 
punctui-ed  ones,  not  one  of  that  sex  have  I  detected  upon  the  wheat.  The 
services  of  this  minute  parasite  are  thus  rendered  more  effective,  as  the  pro- 
lific females  not  requiring  sexual  intercom'se  for  several  generations,  the 
destruction  of  one  individual  of  that  sex  prevents  many  thousands  from 
making  their  appearance  in  the  course  of  a  few  months. 

The  third  species  of  insect  I  bred  does  not  destroy  the  Aphides,  but 
infests  the  Ephedrus.  It  belongs  to  the  family  Proctotrupid.e  or  OxYURi, 
and  many  years  since  I  descril)ed  it  under  the  name  of — 

*  Enlomolo(jlcal  Magazine,  vol.  i.  p.  480. 

•I  Hynieno}^.  Ichncu.  affin.  Monog.,  vol.  i.  p.  16. 

X  Entomological  Magazine,  vol.  i.  p.  486. 
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9.  Ceraphroii  Carpenteri* — It  is  black  and  shiiiiug;  head  and  thorax 
finely  punctiu-ed  and  clothed  with  minute  hairs.  The  male  has  a  broad  head ; 
the  eyes  are  lateral;  ocelli  three  on  the  crown  in  a  curved  line:  antennft; 
inserted  near  to  the  mouth,  longer  than  the  body,  eleven-jointed,  geniculated, 
bristly  and  serrated;  basal  joint  elongated,  second  minute,  third  and  five 
following  obtrigonate,  the  internal  angles  pointed,  the  remainder  elliptical: 
thorax  obovate,  as  broad  as  the  head,  with  three  longitudinal  striae ;  scutel- 
lum  ovate;  metathorax  with  the  hinder  angles  toothed:  abdomen  smaller 
than  the  thorax,  very  shining,  ovate  conic,  depressed,  attached  by  a  broad 
but  very  short  pedicle,  composed  of  seven  joints,  the  first  covering  more  than 
half  the  body,  the  base  striated:  four  Mdngs  transparent,  pubescent,  very 
iridescent ;  anterior  with  a  thick  pitchy  costal  nervure,  terminating  beyond 
the  centre  in  an  oval  horny  stigma,  from  which  issues  a  longish  curved  ray: 
legs  pitchy,  tips  of  anterior  thighs  with  their  tibiae,  and  the  base  of  the  other 
tibiae,  bright  ochreous ;  tarsi  more  or  less  ochreous  brown,  five-jointed,  basal 
joint  long;  claws  and  pul villi  distinct.  Female  larger;  the  antennae  scarcely 
so  long  as  the  body,  not  serrated  nor  hairy,  but  clavate  and  eleven -jointed; 
basal  joint  longer  than  the  head,  second  and  third  of  equal  length  and  slender, 
two  or  three  following  obtrigonate,  the  remainder  slightly  oblong,  the  apical 
joint  conical:  abdomen  as  large  as  the  thorax,  and  acuminated  at  the  ti}», 
composed  apparently  of  two  horizontal  valves. 

I  bred  one  male  and  several  females  from  the  wheat  ears,  and  these  select 
those  Aphides  which  have  been  ah-eady  occupied  by  the  parasitic  Ephedrus, 
in  whose  larva  the  female  Geraphron  deposits  an  egg,  and  thus  the  maggot 
of  the  destroyer  is  punished  with  death  in  its  turn.  Here  we  see  a  countei-- 
check  is  provided  to  prevent  the  too  great  midtiplication  of  the  legitimate 
guardian,  and  thus  indirectly  the  Geraphron  assists  in  preventing  the  extinc- 
tion of  the  plant-lice,  t 

There  is  a  little  apterous  Gimex,  of  a  bright  scarlet  colour,  wliich  is  fre- 
quently very  abundant  in  com  fields,  and  appears  to  me  to  be  the  larva  only 
of  a  species  of  bug.  I  expect  it  lives  upon  the  Aphides,  or  some  other  of  the 
injurious  insects,  as  in  all  probabihty  it  is  carnivoroas ;  but  I  am  at  present 
ignorant  of  its  economy.  It  is  this  insect,  I  apprehend,  which  Somerville 
alludes  to.|  He  supposes  the  blight  called  hungry  pickles  by  dealers  to  be 
attributable  to  insects;  but  whether  the  shrivelled  appearance  of  the  grain 

♦  Curtis's  British  Entomologij,  lol.  249  and  dissections  in  Plate  249;  Curtis's  Guide,  Gen.  581,  7; 
and  chapter  iii.  of  this  volume. 

t  It  is  said  that  the  beautiful  scarlet  Acarus  named  Tromhidium  liolosericeuni,  Fabr.,  injures  tlie 
sjiikes  of  corn  in  Fiance.  It  is  often  abundant  in  the  corn  fields  of  England,  where  they  resort,  it 
is  affirmed  by  Mr.  F.  Walker,  to  subsist  upon  the  Aphides. 

J  Dickson's  Practical  Agriculture,  vol.  i.  p.  55*J. 
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aud  the  empty  husks  of  the  wheat,  in  veiy  wet  seasons,  be  caused  by  them,  or 
by  the  presence  of  the  blight  named  by  Dickson  Uredo  frumenti,  I  am  unable 
to  decide.  It  is  clear,  however,  that  Somerville  has  confounded  two  distinct 
insects,  as  we  shall  see  by  his  statement.  He  says  it  strikingly  resembles  a 
loiLse,  being  of  a  bright  red  colour,  soft  and  tender ;  it  then  assumes  a  dirty 
black  tint,  becomes  stationary,  and  continues  so  till  it  dies,  when  it  is  hard.* 
In  1782,  when  the  crop  was  very  late,  and  the  season  very  wet  and  cold 
throughout,  the  wheat  crop,  he  says,  almost  entirely  failed  from  the  depreda- 
tions of  this  insect ;  and  it  has  always  been  in  such  seasons  that  it  has  been 
deficient.  When  the  crops  have  been  early  they  have  been  least  affected,  and 
the  plant  has  attained  sufficient  vigour  before  these  insects  appear  to  resist 
their  influence ;  and  if  it  be  the  delicate  rostrum  of  the  larva  that  causes  the 
mischief,  it  would  not  penetrate  the  hardened  stem,  husks,  &c.,  and,  he  adds, 
on  such  they  seemed  to  die  of  hunger,  or  remove  from  them.  After  the  grain 
lias  passed  the  milky  state,  it  is  safe  from  their  attacks.  Such  mischief  has 
always  been  done  to  crops  not  perfectly  covered  after  sowing,  or  when  the 
seed  is  very  near  the  surface,  whilst  such  as  are  deposited  at  a  greater  depth 
almost  wholly  escape.!  From  the  errors  already  pointed  out,  it  is  impossible 
to  draw  any  correct  conclusions  from  the  foregoing  observations.  It  is  only 
from  the  most  accurate  data  that  we  can  hope  to  derive  beneficial  results. 

When  we  found  the  Aphides  in  August,  three  other  insects  were  flying 
over  and  alighting  upon  the  wheat.  I  shall  allude  to  two  of  them  briefly,  in 
order  to  direct  attention  to  their  economy.  One  was  a  saw-fly  called  Selan- 
dria  humeralis,^  of  which  there  were  several;  another  was  a  beautiful  little 
green  parasitic  fly,  with  black  feet,  which  was  running  over  the  ears;  it 
belongs  to  the  family  Chalcididce,  and  is  an  Entedon.  I  The  third  was  so 
abundant  that  Mr.  Graham  took  many  of  them  on  the  wing ;  and  as  in  all 
probability  it  lives  upon  the  larva  of  some  insect  infesting  the  corn,  I  will 
describe  it.  It  is  related  to  the  species  lately  alluded  to  in  this  volume,  which 
is  parasitic  on  the  Chlorops  t(^niopus ;\\  it  consequently  belongs  to  the  order 
Hymenoptera,  the  family  Ichneumonides  adsciti,  and  forms  a  portion  of 
the  genus  Dacnusa,  I  believe; If  apd  being  uncertain  of  its  specific  name, 
I  propose  calling  it,  from  its  inhabiting  corn  fields — 

10.  Dacnusa  cerealis.** — Male  slender,  black,  and  shining;  head  rather 
small  and  sub-globose;  eyes  orbicular;  ocelli  three  in  triangle:  antennse  as 

*  This  i.s  no  doubt  the  punctured  Aphis  (No.  39,  fig.  11),  which  he  has  confounded  with  the 
scarlet  bug.  f  See  Dickson's  Practical  Agriculture,  vol.  i.  p.  556. 

+  It  belongs  to  the  Tenthredinidce,  and  is  nearly  allied  to  the  Athalia  spinarum  produced  from 
the  nigger  caterpillar;  see  chapter  ii.  §  Curtis's  Guide,  Gen.  620. 

II  Codinim  niger,  chap.  viii.  ^  Haliday's  Hi/men.  Brit.  Fasciculus,  il.  p.  5. 

**   It  is  the  Oanychorus  ambulans  of  Haliday.     See  Curtis's  Guide,  Gen.  551*,  6. 
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long  as  the  body,  filiform,  composed  of  twenty-one  joints,  pubescent  and 
fiiscous,  the  three  or  four  basal  joints  bright  ochreous;  first  joint  oval,  trun- 
cated obliquely;  second  small,  globular;  third  long;  fourth,  and  following, 
decreasing  in  length:  thorax  elongated,  gibbose  before;  scutellum  rugose, 
with  elevated  lines,  the  sides  striated;  postscutellum  rugose,  with  three 
elevated  lines  forming  a  trident  on  the  back ;  the  pedicle  is  elongated, 
narrowest  at  the  base,  depressed,  striated,  and  pitchy  brown:  abdomen 
rather  short  and  slender;  the  apex  clavate,  brown,  excepting  the  btisal  joint, 
which  is  ochreous  brown,  and  the  belly  is  of  a  similar  but  a  paler  tint :  four 
wings  very  transparent,  beautifully  iridescent;  nervures  very  pale  reddisli 
brown,  as  well  as  the  stigma,  which  is  elongated;  radial  cell  perfect  and 
reaching  to  the  apex:  two  complete  discoidal  cells,  all  the  posterior  ones 
imperfect:  legs  long,  slender,  and  bright  ochreous;  tarsi  five-jointed,  their 
tips  and  claws  black :  length,  1  \  line  ;  expanse,  3  lines. 

Corn- Bugs. 

We  have  now  arrived  at  some  insects  belonging  to  the  Cimicidce,  or  tribe 
of  bugs,  wliich  are  abimdant  in  corn  fields,  and  probably  live  upon  other 
insects  that  injure  the  crops.  Mr.  Kii'by  describes  one  in  the  Linnean 
Transactions*  which  he  found  very  common  upon  the  wheat,  in  all  its 
states,  with  the  wheat-midge,  but  he  could  not  discover  that  it  devom-ed  it. 
The  larvae,  pupae,  and  perfect  insects  were  at  the  same  time  upon  the  straw 
and  ears ;  for,  like  the  plant-lice  or  Aphides,  this  tribe  is  active,  and  resembles 
its  parents  in  its  larva  and  pupa  states.  These  bugs  belong  to  the  order 
Hemiptera,  the  family  CoREiDJi,  and  the  genus  MiRis  of  Fabricius.  The 
specific  name,  owing  to  its  being  attached  to  the  wheat,  is — 

11.  M.  tritici.i — Male  tawny  ochreous,  long  and  narrow;  antennae 
longer  than  the  body,  inserted  before  the  eyes,  setaceous,  pubescent,  and  four- 
jointed,  parallel  at  the  base,  the  first  joint  stoutest,  blackish  at  the  base 
beneath,  forming  a  stripe  outside,  second  twice  as  long,  tliird  much  shorter, 
fourth  the  shortest  and  fuscous ;  the  rostrum  is  inflected  and  almost  half  as 
long  as  the  body,  four-jointed,  blackish  at  the  tip :  head  subovate,  the  centre 
a  little  projecting,  and  leaving  two  shoulders  for  the  insertion  of  the  antennae; 
it  is  sulphm-eous,  with  a  deep  channel  at  the  base,  a  large  slate-black  patch 
on  the  crown,  and  a  spot  on  each  side  of  the  base  of  the  same  colour ;  eyes 
small,  oval,  lateral,  and  prominent;  ocelli  none:  thorax  oblong,  narrowed 
before,  the  hinder  angles  rounded,  sulphureous,  with  two  black  lines  down 

*  Vol.  V.  p.  110. 

t  Curtis's  British  Entomology,  fol.  .ind  Plate  701,  where  twelve  species  aie  referred  to.  A  figure 
of  the  male  is  represented  flying,  and  dissections  are  given. 
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the  centre,  and  one  on  either  side  tapering  beliind;  scutellum  moderately 
large,  ovate  trigonate,  acute,  and  slate-black,  with  the  edges  and  a  line  down 
the  middle  sulphureous:  abdomen  flat,  linear,  and  margined,  obtuse  at  the 
apex,  slate-black  above,  silky  gray  beneath :  elytra  or  superior  wings  coria- 
ceous, considerably  longer  than  the  body,  Hnear  in  repose,  pale  sulphm-- 
coloured,  the  interior  portion  brown,  with  a  slate-coloured  stripe  on  each 
near  the  base,  leaving  a  pale  costal  margin;  membrane  fuscous,  with  an  elHp- 
tical  cell  at  the  base;  inferior  wings  ample,  folded  in  repose,  with  several 
faint  brown  nervm'es,  transparent,  very  iridescent:   hinder  legs  very  long; 

foiu-  anterior  thighs  spotted  with 
brown  beneath ;  shanks  simple, 
slender,  and  hairy ;  feet  tri-articu- 
late,  basal  joint  the  longest  and 
stoutest;  second  rather  shorter 
than  the  third ;  claws  slender  and 
simple  (No.  40,  fig.  1 ;  2,  the  same 
flying,  and  magnified).  Female 
similar  to  the  male,  but  shorter 
and  broader,  entirely  of  an 
ochreous  tint,  excepting  the  black 
abdomen,  which  is  conical  and  ochreous  at  the  apex,  with  a  long  suture 
beneath  to  receive  the  ovipositor ;  the  reflexed  sides  are  orange-coloured ;  the 
antennae  and  legs  are  a  little  stouter  and  shorter. 

I  have  often  met  with  this  Miris  upon  grasses  in  marshes,  in  the  vicinity 
of  the  sea  coast,  in  company  with  M.  erratlcus*  of  Linnseus,  of  which  it  may 
be  only  a  variety. 

Another  species  is  exceedingly  abundant  in  barley  fields,  and  upon  the 
long  grasses  in  flower  on  their  borders.  Towards  the  end  of  June,  1845, 
there  were  multitudes  of  the  pupse  and  imago  in  the  fields  surrounding 
Wilton  and  Salisbury:  they  are,  in  all  probability,  carnivorous,  and  conse- 
quently the  fanner's  friend,  but  we  have  not  been  able  to  trace  their  economy 
to  its  source.  This  insect  belongs  to  the  same  order,  genus,  and  family  as  the 
last;  and  I  gave  it  the  specific  name  in  the  Guide  of  picticeps,  from  its 
painted  head;  but  after  collecting  a  series  of  specimens,  I  am  inclined  to 
believe  that  it  is  only  a  variety  of  the  Linnean  species  called — 

12.  Miris  dolabratus.  —  The  male  is  sulpluu*-coloured,  pubescent:  head 
small,  black,  somewhat  lozenge-shaped,  a  little  narrowed  behind  the  eyes, 
which  are  lateral,  prominent,  oval,  and  brown;  the  forehead  is  a  little  pro- 


*  Bntish  Entomolorjy,  ful.  and  Plate  701 ;  and  Curtis's  Guide,  Gen.  1099. 
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duceJ,  with  a  yellow  Jot  on  each  side  of  the  ftice,  an  orange  streak  on  the 
forehead,  and  a  yellow  margin  to  the  eyes  above ;  ocelli  none ;  rostrum  long, 
slender,  four-jointed,  piceous  at  the  tip:  antennae  not  so  long  as  the  body, 
setaceous,  pubescent,  four-jointed,  piceous  or  tawny,  jiarallel  at  the  base ;  first 
joint  the  stoutest,  a  little  longer  than  the  head ;  second  more  than  twice  as 
long ;  third  shorter ;  fom'th  not  so  long  as  the  fii'st,  and  very  slender :  thorax 
trigonate,  truncated  before,  t%vice  as  broad  as  the  head  behind,  orange- 
colom-ed  before,  with  two  broadish  stripes  of  a  purplish  colour,  black  before, 
leaving  a  pale  lateral  margin:  scutelliun  larger  than  in  M.  tritlci,  trian- 
gular, orange-coloured  at  the  base,  with  four  black  spots  and  two  on  the  disk, 
the  edges  being  of  the  same  colom-:  abdomen  obtuse,  fuscous  above,  ochreous 
beneath,  with  a  brown  stripe  down  each  side,  leaving  the  margins  ochreous : 
elytra  coriaceous,  longer  than  the  body,  elliptical,  rather  broader  than  the 
thorax  at  the  middle,  lying  flat  on  the  back,  the  disk  of  a  rosy  tint ;  mem- 
brane fuscous,  with  a  large  elliptical  cell  at  the  base :  wings  ample,  fuscous : 
legs  similar  to  the  last,  but  not  so  long ;  tarsi  fuscous  at  their  tips :  fig.  3 ;  a, 
the  natural  length  of  4|  lines ;  breadth,  1  line.  Female  shorter  and  broader ; 
the  elytra  not  longer  than  the  abdomen :  antennae  and  legs  much  stouter  and 
not  so  long  as  in  the  male,  the  pubescence  upon  them  thicker  and  black :  the 
back  of  the  abdomen  and  the  stripe  on  each  side  beneath  often  of  a  reddish 
purple  colour ;  the  channel  to  receive  the  ovipositor  convex,  and  not  so  long 
as  in  M.  tritlci:  length,  4  lines;  breadth,  1^  line.  The  pupa  is  not  3  lines 
long,  boat-shaped,  destitute  of  wings,  and  of  a  bright  yellow  colour ;  the  legs 
and  antennae  are  rather  stout,  and  most  like  those  of  the  female  in  both  sexes ; 
they  are  ochreous,  often  clouded  with  purplish  red :  the  eyes  are  black ;  on 
the  crown  of  the  head  is  a  balloon-shaped  figm'e  of  a  chestnut  colour:  the 
thorax  has  a  broad  stripe  on  either  side  of  the  same  tint,  which  runs  along 
over  each  sheath  of  the  wing-cases  down  to  the  tail,  which  is  obtuse  in  the  male 
and  ovate  conic  in  the  female,  the  under  side  is  variegated  with  reddish  pm-ple : 
tarsi  only  bi-articulate ;  blackish  at  the  tips  (fig.  4 ;  h,  the  natural  length). 

M.  dolahratus  also  abounds  on  grass,  in  hay  fields,  in  June,  and  is  to  be 
met  with  until  the  month  of  September ;  it  is  sufficiently  different  from  M. 
tritici  in  the  form  of  the  head,  thorax,  and  scutellum,  to  establish  a  second 
section  in  the  genus  Miris. 

OSCINIS    GRANARIUS. 

I  am  also  indebted  to  Mr.  F.  J.  Graham  for  anothei'  enemy  to  the  wheat 
crops.  It  will  be  remembered  that  I  lately  described  and  fig-ured  a  fly  called 
Osciais  vastator,  which  hatched  from  maggots  hving  in  the  stems  of  wheat.* 

*  See  chanter  viii.  Plate  H. 
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A  grain  of  that  corn,  from  its  rosy  colour,  attracted  Mr.  Graham's  attention 
in  the  smnmer  of  1845,  and  being  seciu-ed  in  a  box,  it  produced  a  little  black 
fly  closely  allied  to  0.  ixistator,  but  it  may  be  distinguished  from  it  by  the 
base  of  the  shank  being  black,  instead  of  feiTUginous ;  neither  is  it  the  Musca 
frit  *  of  Linnaeus,  which  I  doubt  not  is  a  Chlorops. 

On  examining  the  grain  of  wheat,  I  found  the  faiina  squeezed  out  acci- 
dentally, possibly  in  picking  it  from  the  ear ;  it  was  of  a  pink  colour,  and 
from  amongst  it  protruded  an  empty  shining  pupa- case  of  a  rusty  ochreous 
colour:  from  this  had  issued  a  fly  belonging  to  the  order  DiPTERA,  family 
MusciD^,  and  the  genus  OsciNiS,  and  as  I  cannot  find  it  described,  I  shall 
call  it,  from  its  feeding  on  the  grain — 

13.  0.  granarius. — It  is  black  and  shining,  with  a  greenish  cast:  the  head 
is  transverse,  semi- orbicular ;  the  antenna3  are  black  and  orbicular,  ^vith  a 
short  pubescent  seta ;  the  eyes  are  large,  remote,  and  oval ;  ocelli  three  in  tri- 
angle on  the  crown :  the  thorax  is  nearly  quadrate ;  scutellum  semi-globose : 
abdomen  of  female  ovate  conic,  apparently  five-jointed:  two  wings  trans- 
parent, iridescent;  the  ner\nires  dark,  and  exactly  like  0.  vastator;  two 
balancers,  with  a  large  ochreous  white  club :  legs  black,  (?)  the  first  pair  is  lost ; 
fom*  posterior,  with  the  basal  joint  of  the  tarsi,  dirty  ochreous,  and  tip  of  the 
intermediate  tibise  of  the  same  colour.! 

I  regret  my  inability  to  give  any  better  history  of  this  little  fly,  but  I 
trust  this  sketch  may  lead  to  a  knowledge  of  its  economy,  should  it  ever 
appear  in  any  abundance.  It  is,  moreover,  interesting,  as  it  shows  how 
insects  of  the  closest  affinities  vary  in  their  habits  of  life,  and  it  is  only  a 
practised  eye  that  can  in  many  cases  detect  the  differences  of  allied  species. 

Millipedes  or  False  Wireworms. 

Before  dismissing  the  insects  attacking  the  wheat,  I  must  not  forget  to 
state,  that  in  November,  1844,  I  had  some  plants  sent  me  which  had  been 
sown,  and  had  made  shoots  from  ^  to  1  inch  in  length,  when  they  died, 
owing,  it  was  believed,  to  their  being  infested  by  a  millepede  called  Polydes- 
mus  complanatus,  which  was  lately  figm-ed  and  described  in  this  volume,  i 
There  was  every  appearance  of  their  being  the  culprits,  for  they  swarmed 
I'ound  the  grains,  which  were  much  injured  and  fast  decaying;  the  only 
question  is,  whether  they  fed  upon  the  grain  before  or  after  it  became  in  a 
sickly  state. 

Vibrio  triticl 

Although  neither  the  Millipedes  nor  the  Vibrio  belong  to  the  same  class, 

*  See  chapter  viii.  +  Ibid,  woodcut,  No.  35,  figs.  1-4. 

t  See  chapter  vii.  Plate  G,  fig.  55. 
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they  are  so  intimately  connected  with  insects,  in  affecting  the  crops,  that  1 
could  hardly  complete  this  portion  of  my  subject  if  I  did  not  include  them  in 
the  present  chapter;  and  as  it  is  many  years  since  the  history  of  the  Vibrio 
was  published  in  the  Philosophical  Transactions*  and  that  work  may  be 
inaccessible  to  many  agriculturists,  I  am  induced  to  introduce  sketches  to 
illustrate  its  economy  from  the  inimitable  drawings  of  the  late  Mr.  Francis 
Bauer,  deposited  in  the  Banksian  Library  of  the  Britisli  Museum ;  and  they 
will  prove  tlie  more  acceptable  from  Professor  Henslow  having  included 
the  Vibrio  in  his  "  Report  on  the 
Diseases  of  Wheat,"  in  the  Jour- 
nal of  the  Royal  Agricultural 
Society,  t 

The  minute  worm  which  causes 
the  disease  called  ear -cockle,  or 
purples  (No.  41,  fig.  1),  belongs  to 
the  class  Infusoria,  and  has  been 
named — 

14.  Vibrio  tritici. — The  eii2rs 
are  taken  up  by  the  sap  from  the  in- 
fected grain  which  may  have  been  planted,  and  hatch  in  the  stalk  |  as  well  as 
in  the  germen.  The  largest  worms  are  ^  inch  long  at  least,  of  a  yellowish  white 
colour,  and  not  so  transparent  as  the  yoimg  worms  (fig.  2,  magnified) ;  "  their 
heads  are  very  distinct ;  they  have  a  kind  of  proboscis,  which  has  three  or 
four  joints,  which  they  contract  or  extend  like  an  opera-glass.  From  the  head, 
which  is  somewhat  roundish,  they  taper  gi-adually  off  towards  the  tail,  which  is 
scarcely  half  the  diameter  of  the  middle  of  their  body,  and  ends  in  an  obtuse, 
claw-like  point.  At  a  short  distance  from  the  end  of  tlie  tail  is  an  orifice,  sur- 
rounded by  an  elevated  fleshy  edge ;  from  this  orifice  the  worms  discharge  their 
eggs.  The  back  of  these  old  worms  is  nearly  opaque,  and  appears  jointed  or 
annular;  the  number  of  joints  or  rings  is  fi'om  twenty- five  to  thirty;  the  belly 
side  is  more  transparent,  and  strings  of  ova  can  be  distinctly  seen  tlirough 
almost  the  whole  length  of  the  worm  to  the  orifice  by  which  the  eggs  are  dis- 
charged." Those  in  the  cavities  of  the  mature  grain  are  generally  ■g'-g-  or  -^  inch 
long,  milk-white,  and  semi-transparent.  After  laying  all  their  eggs,  the  parent 
worms  soon  die,  and  in  a  few  days  they  decay  and  fall  to  ])ieces,  but  such  is 


*  The  Croonian  Lecture,  read  before  tlie  Royal  Society,  Dec.  5,  1822,  and  published  in  1823, 
in  the  first  volume  of  their  Tz-awsaciioJis,  being  "Microscopical  Observations  on  the  Suspension  of 
the  Muscular  Motion  of  the  Vibrio  tritici,"  by  Francis  Bauer,  Esq.,  F.R.,  L.S.  and  H.S. 

+  Royal  Affricultural  Journal,  vol.  ii.  p.  19. 

+  Mr.  Bauer  thinks  this  may  be  another  species  of  Vibrio. 
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not  the  case  at  an  earlier  period  of  life ;  for  after  being  dried  and  appearing 
quite  dead,  on  the  appHcation  of  moisture  they  become  as  lively  as  they  were 
at  fii'st:  and  thus  for  five  years  and  eight  months  Mr.  Bauer  was  able  to 
reanimate  the  worms  by  immersion,  but  it  required  a  longer  period  as  the 
time  lengthened,  and  after  that  they  died:  other  examples  bred  by  hiin 
retained  their  revivescent  qualities  for  six  years  and  one  month.  It  seems 
probable  that  the  glutinous  substance  in  which  they  are  enveloped  preserves 
their  vitality.     They  may  be  kept  alive  for  three  months  in  water. 

It  appears  from  Mr.  Bauer's  investigations,  that  the  cavities  of  the  grain 
are  at  first  filled  with  a  white  fibrous  substance,  formed  by  gluten  into  balls 
of  a  silky  nature.  In  water  they  instantly  dissolve,  and  exhibit  hundreds  of 
minute  worms,  which  l^ecome  animated  in  less  than  a  quarter  of  an  hour 
when  moistened,  and  the  grains  eventually  assumed  a  dark  brown  colour,  and 
were  as  hard  as  wood  (fig.  8). 

Nothing  is  known  regarding  the  sexes,  and  it  is  extremely  probable  the 
Vibrios  are  hermaphrodite.  In  some  grains  approaching  maturity,  only  one 
worm  was  foimd  with  the  cluster  of  eggs,  in  others  there  were  three  (fig.  4,  the 
section  of  a  grain,  exliibiting  some  worms  and  multitudes  of  eggs).  The  eggs 
come  forth  in  strings  of  five  or  six  together,  and  are  detached  in  water :  the 
young  worms  can  then  be  seen  through  the  transparent  skin  (fig.  5).  In 
about  an  hour  and  a  half  after  the  egg  is  laid  in  water,  the  young  worm 
begins  to  extricate  itself,  which  it  took  one  of  them  an  hour  and  twelve 
minutes  to  accomplish. 

Such  are  some  of  the  leading  points  in  the  economy  of  this  extraordinary 
little  animal  noticed  by  Mr.  Bauer ;  and  for  further  information  I  must  refer 
the  reader  to  his  valuable  paper,  and  to  Professor  Henslow's  interesting 
report. 

SUIVEMARY   OF   THE   FOREGOING   CHAPTER. 

Parasitic  flies  living  upon  the  wheat-midge,  Cecidomyia  tritici,  and 
upon  each  other. 

Platygaster  tipulw,  found  during  summer  months,  deposits  its  eggs  in 
the  maggots  of  the  wheat-midge.     It  is  exceedingly  abundant. 

It  lays  only  one  egg  in  each  maggot,  passing  by  those  previously  in- 
oculated. 

Females  in  swarms,  males  very  seldom  seen. 

A  second  species  in  corn  fields,  called  Platygaster  tritici;  and  there  is  a 
vast  number  of  other  species. 

Platygaster  (?)  inserens  lays  its  eggs  in  those  of  the  P.  tipulce,  and  limits 
its  increase. 
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Macroglenes  penetrans  is  also  occupied  iu  the  same  way,  but  lays  its  eggs 
iu  the  maggots  of  the  Platygasicr  tiivilci'. 

Flies  called  Empides  cany  off  and  devour  the  wheat^midge. 

A  little  insect  called  Thrips  accused  of  injm-ing  the  corn  crops. 

Some  species  destroy  peaches  and  melons,  cucumbers,  olives,  and  hot- 
house plants. 

Thrips  cerealiuni  destroyed  one-third  of  the  wheat  crop  in  the  richest 
plains  of  Piedmont  in  1805,  and  it  is  believed  affected  the  same  crops  in 
England. 

It  causes  the  rye  to  be  miprolific  in  Scotland,  and  also  in  Sweden. 

The  larvce  and  pupce  are  similar  to  the  perfect  Tlirips,  but  the  first  is  of 
an  orange  colour,  the  others  are  black,  and  the  female  only  has  wings  in  her 
last  stage. 

Abundant  in  summer  in  the  ears  and  between  the  leaves,  at  the  base,  in 
wheat  and  barley  plants. 

It  is  the  most  numerous  of  all  the  insects  infesting  the  wheat,  and  com- 
mon every  year. 

Pungled,  or  shrivelled  gi'ains,  caused  by  the  Thrips  extracting  the  milky 
secretions,  and  abortion  frequently  occurs  from  their  piercing  the  tender 
straw  at  the  joints. 

One  fourth  part  thus  destroyed  in  some  ears. 

Orange-coloured  larvm  very  active,  pupce  indolent. 

The  orange- colom-ed  poivder  often  accompanying  them  is  not  their  excre- 
ment, but  ?i  fungus  called  rust. 

They  do  most  mischief  to  late-sown  wheats,  the  early-soivn  being  too 
hard  to  suffer  from  their  attacks. 

Apparently  more  injurious  on  heavy  than  on  light  soils. 

In  some  years  the  bearded  ivheat  escaped,  in  others  it  has  suffered  most. 

Eariuigs  with  them.     Do  they  live  upon  the  Thrips  ? 

Minute  as  the  Thrips  is,  it  is  infested  by  a  parasite,  and  is  often  covered 
with  mites,  which  feed  on  it. 

Aphides,  or  plant-lice,  called  also  dolphins,  infest  the  ivheat  in  July  and 
August ;  when  they  are  in  every  stage  of  gTOwth. 

Aphis  granaria  also  inliabits  barley  and  oats. 

Every  Aphis  sometimes  punctured  by  a  parasite,  and  the  ears  exliibiting 
numbers  of  broivn  and  black  globides  scattered  over  them. 

Ajjhidiws  avence  lays  her  eggs  in  the  body  of  the  apterous  Aphis,  which 
then  becomes  brown. 

Ephedrus  plagiator  deposits  her  eggs  in  a  similar  way  in  the  apterous 
Aphides,  which  assume  a  blach  colour. 
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Very  few  male  Aphides  to  be  found,  and  the  punctured  ones  are  all 
females. 

Ceraphron  Carpenteri  destroys  the  parasitic  Ephedrus,  by  depositing  its 
eggs  in  the  maggots,  which  are  already  living  in  the  Aphides. 

Tromhidium  holosericeum  supposed  to  injure  the  spikes  of  corn  in 
France,  but  they  resort  there  to  feed  upon  the  Aphides. 

A  little  apterous  bug,  of  a  scarlet  colour,  abundant  on  corn.  It  is  carni- 
vorous, and  possibly  lives  upon  the  Aphides. 

Hungry  picJdes  supposed  to  be  caused  by  this  or  some  other  insect  by 
Somerville. 

A  fungus,  called  Uredo  frumenti,  makes  its  appearance  at  the  same  time. 

Such  mischief  arises  from  shalloiu  sowing,  according  to  Somerville. 

A  saw-fly,  named  Selandria  humeral'is,  an  Entedon,  and  Daenusa  cerea- 
lis,  flying  about  a  wheat  field  in  August ;  the  last  in  abundance. 

Miris  tritici,  a  bug,  abundant  on  the  wheat  with  the  Aphides,  in  the 
larva,  pupa,  and  perfect  states.     Does  it  live  upon  the  plant-lice? 

It  also  abounds  on  grasses  in  marshes  on  the  sea-coast 

Miris  dolahratus  equally  common  upon  barley  and  the  borders  of  the 
fields,  in  every  stage,  where  it  is  in  all  probability  serviceable  in  destroying 
noxious  insects. 

It  is  exceedingly  numerous  in  Jtay  fields  aromid  London  from  midsummer 
to  Michaelmas. 

A  little  fly  called  Oscinis  granarius  appears  to  live  in  the  grain  of  wheat 
in  the  larva  state. 

One  bred  from  a  pupa  issuing  from  a  kernel  of  a  rosy  colour. 

A  millipede  called  Polydesmus  complanatus  in  abundance  about  grains 
of  wheat  which  had  vegetated  and  died. 

Were  they  the  cause  or  effect  of  the  disease? 

The  worm  named  Vibrio  tritici,  infesting  the  grains  of  wheat  in  the  ear, 
which  are  then  called  ear-cocJdes  or  purples. 

Eggs  absorbed  from  the  soil  with  the  sajx 

The  female  worm  dies  after  laying  her  eggs. 

When  dined  and  dead,  moisture  reanimates  the  worms,  and  their  vita- 
lity has  not  been  extinguished  for  upwards  of  six  years. 

The  glutinous  substance  in  which  they  are  enveloped  probably  secures 
their  vital  powers  from  destruction. 

The  cottony  substance  which  at  first  fills  the  grains  is  composed  of 
hundreds  of  these  worms,  which  become  active  in  a  quarter  of  an  hour 
on  being  moistened. 

The  grains  finally  become  hard  and  dark 
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They  are  believed  to  be  herinwpltrodite. 

The  more  matured  grains  coutaiii  innumerable  eggs,  with  from  one  to 
three  wonns  only  in  each. 

The  eggs  are  laid  in  strings  of  five  or  six  together,  and  the  yomig  worniK 
can  be  seen  through  the  skin. 

The  young  worms  hatch  about  an  hour  and  a  half  after  the  eggs  are  laid, 
when  put  in  water,  and  they  are  almost  as  long  in  extricating  themselve.s. 

EXPLANATIOX   OF   PlaTE   .J. 

Fig.  1.*  Platygaster  tipulw,  male. 

a,     The  natural  size. 

b*,  The  autenna. 
Fig.  2.*  Platygaster  inserens. 

€,     The  natural  length. 

c*,  The  abdoipen  and  ovipositor. 

fZ*,  The  antenna. 
Fig.  3.*  Macroglenes  penetrans,  male. 

/,     The  natural  dimensions. 
Fig.  ■!.*  Macroglenes  penetrans,  female. 

g,     The  natural  size. 
Fig.  5.*  Empis  livida,  female. 

m.     The  natural  dimensions. 
Fig.  6.*  Head  of  the  same  in  profile. 

h*.  The  two  antenna". 

i*,  The  upper  lip. 

Z'*,  The  under  lip. 

I*,  The  palpi  or  feelers. 
Fig.  7.     Portion  of  a  stem  of  barley  exhibiting — 

0,     Larvae  of  the  Thrips. 

p,     The  Thrips  itself. 
Fig.  8.*  Tlirips  cerealiuni,  female. 

q,     The  natural  size. 
Fig.  9.*  The  same  flying. 

n,     The  natural  size. 
Fig.  10.*  Aphis  granaria,  male. 

r,     Natural  size,  walking. 
Fig.  11*.   An  apterous  larva. 

s,     The  natural  size. 
Fig.  12,*  Aphidius  avence,  male. 
t.     The  natural  size. 
Fig.  13.*  Case  oi  Aphis  granaria,  female,  from  which  the  Aphidius  had  hatched. 

M,     The  natural  size. 

Those  numbers  and  letters  with  a  *  attached,  refer  to  the  objects  which  are  represented  larger 
than  life.     All  the  figures  are  drawn  from  nature,  excepting  2,  c  and  d,  which  are  copied  from 

the  Linnean  Transactions. 
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CHAPTER    XL 


THE  NATUEAL  HISTORY  AND  ECONOMY  OF  VARIOUS  INSECTS  AFFECTING  THE 
CORN  CROPS  IN  THE  FIELD  AND  GRANARY,  INCLUDING  MOTHS,  WEEVILS, 
AND   OTHER  BEETLES,   ETC. 

Before  I  take  up  the  history  of  the  insects  that  infest  housed  corn,  it  will  be 
necessary  to  record  a  few  species  that  attack  the  standing  crops,  which  have 
not  at  present  been  noticed,  and  this  I  will  do  as  briefly  as  possible. 

ScoPULA  FRUMENTALis  AND  Pyralis  secalis — the  Com  Pyrcilides. 

The  first  moth  is  a  native  of  Sweden  and  other  parts  of  Europe,  where  it 
inhabits  wheat  fields  in  June.     It  was  named — 

1.  Pyralis  frumentalis  by  Linnaeus,  but  it  is  now  incorporated  with  a 
section  of  that  group,  called  Scopula.  It  expands  about  1  inch :  the  palpi 
are  minute,  the  horns  very  slender,  the  eyes  prominent ;  the  thorax  is  mode- 
rately stout,  as  well  as  the  abdomen ;  "  the  superior  wings  are  shining,  pale 
ashy  green  above,  with  two  or  three  oblique  whitish  bands,  with  linked  oval 
spots ;  the  posterior  margin  is  ciliated  with  alternate  white  lines ;  under  side 
of  wings  grayish  green."  * 

Linnseus  and  Rolandi  t  also  describe  an  allied  species  called — 

2.  Pyralis  secalis,  which  lives  in  the  caterpillar  state  in  the  stems  of  rye, 
eating  within  the  sheath,  and  migrating  from  one  to  another,  rendering  the 
ears  white  and  empty.  This  moth,  which  I  have  captured  in  the  end  of  May 
and  the  end  of  June  in  the  south  of  France,  has  gray-brown  striate  wings, 
with  a  kidney-shaped  spot  inscribed  with  a  Roman  A.|  Dr.  Tm-ton  says  the 
larva  is  green,  with  tlu-ee  brown  lines,  and  a  reddish  head,  which  is  very 
similar  to  one  I  shall  immediately  describe.  I  wish,  however,  to  state  that  I 
have  examined  the  cabinet  of  the  Linnean  Society,  and  find  that  a  specimen 
of  the  P.  secalis,  with  Linnseus'  autograph  label  attached,  is  identical  with 
the  species  figm-ed  by  Duponchel  as  the  P.  frumentalis  above  described,  but 
of  which  I  could  find  no  specimen  in  Linnseus'  cabinet.      Treitschke  and 

*  Linnaeus'  Faun.  Suec,  No,  1351.  +  ^ct.  Stoch.  for  1752,  p.  62. 

t  Linnaeus'  Syst.  Nat.,  vol.  ii.  p.  882,  No.  338. 
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Duponcliel  affirm  that  Hiibners  figure  of  P.  repandalls  is  the  female  of 
S.  f rumen  talis. 

These  moths  are  not  at  present  recognized  as  natives  of  this  comitry,  hut 
they  may  eventually  make  their  appearance ;  for  in  the  beginning  of  March, 
1846,  I  received  from  Alton  in  Hampshire  some  wlieat  plants;  the  blades 
looked  sickly,  and  in  the  heart  were  larvfc  of  the  Osciiiis  vastator*  and  of  a 
caterpillar  of  some  moth  answering  to  Turton's  description ;  but  not  having 
reared  the  moths  I  cannot  determine  upon  the  species.  My  correspondent 
T.  C.  stated  that  a  large  portion  of  tlie  field  was  patchy,  and  affected  by  these 
larva3,  yet  in  putting  them  into  a  garden-pot  with  a  wheat  plant  they  did  not 
appear  to  feed.  On  the  8th  of  April,  however,  Mr.  F.  J.  Graham  of  Cranford 
showed  me  some  plants  of  wheat  attacked  by  rust,  and  in  one  of  the  centre 
shoots  was  a  caterpillar  of  the  same  species  as  the  one  from  Alton.  It  lay 
with  its  head  downward,  and  was  about  8  lines,  or  nearly  |  inch  long,  about 
the  thickness  of  a  small  crow-quill,  of  a  pale  green  colour,  with  a  rusty  brown 
head,  and  two  narrow  stripes  of  the  same  tint  down  the  back ;  it  was  fur- 
nished with  six  pectoral,  eight  aljdominal,  and  two  anal  feet.  I  shall  anxiously 
await  the  appearance  of  the  moth,  t 

It  appears  that  these  caterpillars  are  attended  by  a  parasite,  the  Ichneu- 
mon secalis,  which  lays  its  eggs  in  tliem.  "  It  is  the  size  of  a  louse,"  says 
Linnaeus,  "  with  a  red  head  and  beautifully  green  eyes ;  the  thorax  is  entirely 
black,  as  well  as  the  horns,  which  are  filiform,  but  scarcely  so  long  as  the 
body ;  wings  with  a  subrotmid  black  marginal  dot ;  abdomen  ovate,  black, 
smooth ;  petiole  rough ;  aculeus  as  long  as  the  body."  |  Fabricius  describes 
this  little  fly  as  a  Diplolepis,l  but  to  which  genus  of  the  Chalcidites  it 
belongs  I  cannot  determine. 

Leucajstia  obsoleta — the  Antiquated  Leucania. 

Hubner  ||  figures  this  moth,  which  is  one  of  the  Noctaidce,  under  the  above 
name.  It  w^as  considered  formerly  an  exceedingly  rare  insect  in  England, 
and  we  are  indebted  to  Mr.  Samuel  Stevens  for  a  knowledge  of  its  economy. 
He  was  so  obhging  as  to  send  me  several  of  the  caterpillars  in  the  third  week 
in  August,  1844  They  generally  undergo  their  transformations  in  fenny 
places  amongst  reeds,  tlie  leaves  of  which  they  eat ;  but  having  placed  them 
in  a  cage  with  some  fine  oats  coming  into  ear,  I  found  they  fed  freely  upon 

*  Chapter  viii.  and  Plate  H. 

t  These  all  died  in  the  larva  state,  but  Mr.  Graham  subsequently  succeeded  in  rearing  the  moth, 
which  proved  to  bo  Apamea  I-nic/er.     See  chapter  viii. 

+  Linnffius'  Faun.  Succ,  No.  1641.  §  Fabricius'  Si/st.  Picz.,  p.  152,  No.  19. 

II  Europ.  Schmet.  Noctuce  II.,  Genuinaj  B,  Tlate  48,  fig.  233, 
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the  leaves,  notching  the  sides  (No.  42,  fig.  1),  and  it  is  therefore  desirahle  to 
notice  the  fact  and  to  record  their  habits.  These  caterpillars,  like  many 
others,  only  come  out  at  night  to  feed ;  and  althovigh  full  grown  by  the  end 
of  August,  they  remain  in  the  shortened  stems  of  the  reeds  through  the  winter, 
No.  42  and  the  moths  emerge  from  the  pupae  dming 

the  entire  month  of  June.  When  the  caterpil- 
lars have  anived  at  their  greatest  size  they  are 
often  1^  inch  long  (fig.  2) ;  they  are  linear,  not 
quite  semi-cylindrical,  smooth,  of  a  flesh  colour, 
the  edges  of  the  segments  being  of  the  deepest 
tint,  and  clouded  with  dull  pale  green :  the 
head  is  pale  brown,  reticulated  with  deep 
brown,  having  two  curved  lines  down  the  face, 
of  the  same  colour ;  the  fii'st  thoracic  segment 
is  short  and  shining,  with  three  whitish  longi- 
tudinal lines  which  extend  to  the  tail,  and  are 
edged  with  pale  green ;  the  six  pectoral,  eight 
abdominal,  and  two  anal  feet  are  pale  dirty 
green  ;  the  spiracles  are  pitchy,  with  a  light 
centre ;  tlie  head  and  tail  are  slightly  hairy.  When  disturbed  they  curl  u}> 
and  fall  down,  but  can  walk  very  nimbly.  When  prepared  to  change  to 
chrysalides  in  the  spring,  they  leave  the  i-eed  stubble,  conceal  themselves  just 
beneath  the  surface  of  tlie  earth,  or  draw  together  a  few  dead  leaves  or  rubbish 
with  a  loose  web  to  inclose  the  pupa,  which  is  brown. 

3.  Leucania  ohsoleta  is  of  a  satiny  textm'e:  the  female  is  of  a  dull  pale 
ochreous  colour ;  the  antennae  are  bristle-shaped ;  the  feelers  form  two  short 
beaks;  the  eyes  are  brown  when  dead;  the  tongue  is  spiral,  and  about  as 
long  as  the  antennaB ;  the  superior  wings  are  freckled  with  black ;  the  nervures 
appear  whitish,  and  are  margined  with  brown;  between  them  are  brown 
streaks  terminating  in  a  black  point  at  tlie  base  of  the  fringe,  and  there  is  a 
curved  line  of  brown  dots  beyond  the  centre :  base  of  abdomen  and  inferior 
Avings  nearly  white ;  the  latter,  with  the  nervm-es  and  the  exterior  margin, 
smoky,  with  a  line  of  black  dots  along  the  base  of  the  fiinge:  expanse  of 
wings,  1  ^  inch.  The  male  is  smaller,  and  of  a  paler  and  clearer  coloui* ;  the 
nervm-es  are  not  so  strongly  marked,  and  there  is  a  smoky  streak  from  the  base 
to  the  centre ;  the  under  wings  are  white,  a  little  freckled  and  ochreous  at  the 
exterior  margin ;  before  the  centre  is  a  dark  spot  shining  through  from  the 
\mder  side,  and  beyond  the  middle  is  a  line  of  fom-  or  five  similar  dots 
(fig-  3). 
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Crioceris  melanopa — tlte  Oat  Crloceris. 


I  have  read  of  the  gelatinous  larva  of  a  Tentltredo*  which  causes  tlie 
leaves  of  the  barley  to  Avither  by  feeding  upon  the  upper  surface,  but  have 
never  met  with  it.  I  have,  however,  found  a  larva  of  a  similar  natui'e,  which 
I  expected  would  change  to  the  Tenthredo,  but  no.  4;{. 

to  my  great  sm-prise  it  eventually  produced  a 
beetle ;  and  as  the  economy  of  this  species  is 
imnoticed  by  authors,  I  will  transcribe  my 
notes.  On  the  IStli  and  20th  June,  1842,  I 
found  on  the  leaves  of  some  oats  coming  into 
ear  in  a  field  in  the  neighbourhood  of  Sher- 
borne, Dorsetshire,  some  slug-like  larvae  which 
had  eaten  the  epidermis  in  longitudinal  lines 
(No.  43,  figs.  1).  A  small  one  was  brown, 
mottled  with  ochre ;  it  was  very  glossy,  but 
looked  slimy  like  a  little  slug ;  the  minute  head 
was  black,  and  it  had  six  small  black  pectoral 
feet ;  it  was  ovate  or  pear-shaped,  being  slightly 
narrowed  towards  the  head  (fig.  2;.  A  larger 
specimen  was  more  ochreous,  and  after  being  iuimersed  in  water  for  twenty- 
four  hours  it  became  perfectly  of  that  colom-;  it  then  appeared  transversely 
striated  and  wrinkled, with  minute  warts  behind  the  head,  which  was  brown  ; 
along  each  side  was  an  elevated  line  of  little  brown  bristly  points ;  and  the  six 
feet  were  brownish  towards  their  tips.t  These  larvae  feed  down  the  leaves 
sideways,  gnawing  with  their  little  mandibles  an  even  line  between  the  striie, 
either  above  or  below  the  leaf,  leaving  only  the  membrane,  which  often  dries 
and  cracks,  making  a  hole  of  greater  or  lesser  extent.  In  other  instances  they 
had  occasioned  ochreous  spots  where  they  rested,  and  where  their  old  skins  had 
been  cast  ofi",  as  they  increased  in  size.  I  placed  one  in  a  box  with  some  bits 
of  earth,  amongst  which  it  formed  a  spongy  whitish  cocoon,  irregular  in  fonn 
externally  (fig.  3) ;  but  as  I  was  not  stationary  at  the  time,  its  economy  was 
probably  interfered  with,  and  the  cocoon  may  be  more  regularly  formed  under 
natural  cu-cumstances.  On  the  10th  of  August  I  had  the  satisfaction  to  find 
in  the  box  a  specimen  of  Crloceris  melanopa,  a  pretty  beetle  which  is  not 
vmcommon  in  corn  fields  and  on  rushes  from  the  middle  of  April  to  the  end  r»f 


*  This  genus  belongs  to  the  same  faniil}'  as  the  Alhalla  spinariiin.     See  chapter  ii. 

+  It  now  resembleil,  in  form,  the  larva  of  the  asparagu.s  beetle,  Crioceris  asparar/i,  which  belongs 
to  the  s.ime  genus;  see  the  Gardeners'  Chronicle,  vol.  v.  p.  592.  Another  species,  C.  merdigera, 
[>roduces  the  larvae  which  infest  and  render  the  white  lilies  of  our  gardens  offensive. 
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September.  It  belongs  to  the  order  Coleoptera,  femily  CmocERiDiE,  and 
the  genus  Crioceris.     The  species  was  named  by  Linnceus — 

4.  Crioceris  melanopa. — It  is  shining;  the  head  is  dark  gi-eenish  blue, 
minutely  pmictured  with  a  deep  groove  at  the  base ;  the  face  is  concave  ;  the 
mouth  is  pitchy ;  the  eyes  are  black  and  prominent :  the  antennae  are  twice 
as  long  as  the  thorax,  subclavate,  black  and  pubescent,  excepting  the  basal 
joint,  which  is  green,  shining,  and  globose;  second  .small;  third  and  fom-th 
obovate;  the  following  compressed,  broader,  and  obovate  -  truncate ;  apical 
joint  conical:  the  thorax  is  reddish  orange,  often  with  two  dusky  spots  on  the 
disk ;  it  is  a  trifle  broader  than  the  head,  of  an  orbicular  form,  but  the  ante- 
rior angles  are  visible,  and  the  base  is  contracted:  scutellum  blue:  elytra 
elliptical,  thrice  as  long  as  tlie  thorax,  and  twice  as  broad,  of  a  beautiful  deep 
"blue,  sometimes  with  a  slight  greenish  tint,  and  rarely  black ;  there  are  ten 
lines  of  long  punctures  on  each :  the  wings  are  ample ;  the  under  side  is  deep 
blue  and  punctured :  the  six  legs  are  bright  and  deep  ochreous :  the  trochan- 
ters black:  the  thighs  are  stout:  the  tips  of  the  tibia  are  dusky,  and  the  tarsi 
are  black  and  pubescent;  they  are  four-jointed,  and  cushioned  beneath ;  the 
two  basal  joints  are  elongated,  thii'd  bilobed,  fourth  the  longest,  slender, 
clavate,  and  furnished  with  two  simple  claws;  length,  2  Hnes;  breadth,  |: 
fig.  4;  5,  magnified.  For  dissections^  &c.,  of  the  Crioceris  consult  the 
British  Entomology,  Plate  328 ;  and  in  the  Gardeners'  Chronicle,  previously 
referred  to,  the  eggs,  larvae,  &c.,  of  C.  asparagi  are  figured  and  described. 

I  have  already  given  the  historj'^  and  di-a wings  of  the  metamorphoses  of  a 
caterpillar  *  which  feeds  on  the  wheat  when  in  ear,  as  well  as  after  it  is 
stacked  or  housed;  and  in  October,  1845,  I  received  from  Mr.  Graham  of 
Cranford  another  caterpillai-  belonging  to  the  family  Noctuidce,  of  somewhat 
similar  habits.  Mr.  Graham  sent  me  about  a  dozen  of  them  from  the  refuse 
wheat  in  his  bam  after  thrashing.  Thej'^  were  nearly  f  inch  long,  and  several 
of  them  died  from  injuries  they  had  received.  I  put  them  into  a  box  with 
wheat  and  chaff'  and  they  evidently  fed  upon  the  grain  during  the  winter, 
and  increased  in  size  very  materially,  one  being  at  the  end  of  February  1  inch 
long,  and  as  thick  as  an  oat-straw.  They  were  exceedingly  active,  and  dis- 
liked the  light,  generally  burying  themselves  amongst  the  corn  as  soon  as  the 
box  was  opened ;  and  in  turning  round  they  doubled  themselves  very  much, 
so  as  to  form  a  loop,  the  head  approaching  the  tail.  They  were  semi-cyhn- 
drical,  with  six  pectoral,  eight  al:)dominal,  and  two  anal  feet,  of  a  dull  ochreous 
red  tint,  and  slightly  hairy :  there  was  an  indistinct  paler  line  down  the  ante- 
rior portion  of  the  back,  but  it  vanished  behind,  and  each  segment  bore  a  V- 

*  Caradrina  cuhicularis,  chapter  viii. 
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shaped  figure;  tlie  sides  were  darker,  with  apparently  a  pale  oblique  line  on 
each  segment,  owing  more  to  the  light  falling  on  the  raised  muscles  than  to 
colour,  and  the  spiracle  beneath  each  was  black :  the  head  is  rather  small  and 
shining :  the  centre  of  the  eyes  is  dark  brown :  the  antennae  are  distinct,  the 
tips  dark :  all  the  legs  are  pale,  dark  at  the  apex,  the  hinder  pair  spreading, 
and  with  the  rump  are  ochreous,  having  a  greenish  tint,  and  this  last  segment 
has  a  darkish  dilated  line  down  the  back:  the  under  side  is  also  of  a  dull 
pale  greenish  colour.  Two  of  these  caterpillars  spun  loose  webs,  to  which  some 
of  the  grains  and  chaff  were  attached;  but  they  died  before  changing  to 
jnipa".  Having,  however,  made  a  drawing  of  the  caterpillar,  I  hope  at  some 
future  time  to  ascertain  the  moth  it  ought  to  change  to.* 

Having  now  given  the  agriculturist  an  idea  of  the  insects  with  which  he 
has  to  contend  in  the  field,  I  wish  to  turn  his  attention,  as  well  as  that 
of  all  persons  engaged  in  the  corn  trade,  to  the  various  species  which  are 
destined  to  live  upon  the  grain  after  it  is  stored  away  in  barns  and  granaries ; 
and  if  they  were  not  principally  confined  to  the  latter,  it  would  be  a  great 
inducement  for  stacking  the  corn.  The  ravages,  however,  made  by  these 
insects  may  be  justly  attributed,  I  expect,  in  the  first  instance,  to  the  impor- 
tation of  foreign  corn;  and,  secondly,  to  the  same  store-houses  being  em- 
ployed for  many  successive  years  without  any  purification  or  attemi)t  at 
cleanliness.  We  well  know  if  our  own  dwellings  be  neglected,  if  the  rooms 
are  not  aired,  and  the  broom  and  brush  be  not  frequently  employed,  that 
a  house  soon  becomes  a  harbour  for  moths,  beetles,  spiders,  earwigs,  woodlice, 
and  hosts  of  various  insects  which  destroy  our  clothes  and  furniture,  and 
soon  render  the  rooms  untidy.  If  such  be  the  case  in  a  neglected  house, 
what  can  be  expected  in  a  large  apartment  shut  up  for  months  together, 
fiUed  with  articles  on  which  numerous  insects  feed,  under  a  regular  and 
comparatively  high  temperature,  badly  ventilated,  and  where  the  walls  and 
roof  are  never  purified  by  white -washing,  or  the  floor  ever  scrubbed  with 
hot  water?  If  it  were  desirable  to  breed  the  corn-destrojang  insects,  more 
certain  means  could  not  be  adopted  than  the  practice,  too  often  resorted  to, 
of  storing  grain  and  malt ;  for  as  sure  as  the  soil  will  produce  nothing  but 
weeds  if  crops  be  not  sown,  so  sure  will  almost  all  seeds  become  the  prey 
of  insects  if  they  be  neglected,  and  are  not  appropriated  in  due  time  either 
to  reproduce  their  kind  or  to  be  converted  into  food. 

A  very  great  evil  results  from  bonding  foreign  corn ;  for  owing  to  the 
regular  and  liigh  temperature  on  the  continent  of  Europe,  especially  in  the 
southern  states,  insects  generate  with  more  certainty  and  in  gi'eater  multi- 

*  The  caterpillars  retained  by  Mr.  Graliam  underwent  thuir  transformations,  and  eventually  pro- 
duced the  Noctua  {Caradrina)  culicularis. 
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tudes,  and  there  is  a  larger  number  of  species  than  in  northern  latitudes. 
In  England  there  is  not  half  the  care  required  to  preserve  clothes,  furs,  collec- 
tions of  stuffed  animals,  insects,  plants,  &c.,  that  there  is  in  the  south  of 
France  even,  and  no  doubt  the  same  law  applies  to  agricultm-al  produce; 
and  it  is  this  additional  tax  laid  upon  the  inhabitants  of  warmer  latitudes 
which  has  led  to  the  general  study  of  entomology,  and  to  a  high  value  being- 
set  upon  scientific  acquirements  even  by  the  legislature.  *  By  importing  foreign 
corn  we  also  import  foreign  insects ;  and  as  they  are  not  generally  exposed  to 
the  changes  of  the  cKmate  when  the  corn  is  stored,  especially  in  lai-ge 
masses,  they  hve  and  multiply  until  an  unusually  severe  winter  or  other 
casualties  destroy  them.  It  is  very  probable  that  some  species  may  not  be 
able  to  live  for  a  single  season  in  om-  climate,  however  sheltered  they  may  be, 
but  others  no  doubt  soon  become  naturahzed. 

I  have  also  long  entertained  an  opinion  that  epidemics — vegetable  blights, 
as  they  are  termed — and  noxious  as  well  as  other  insects,  gi'adually  progre&s 
from  the  south-east,  taking  a  direction  more  or  less  to  the  west  or  north, 
imtil  they  meet  with  so  severe  a  check  from  temperature,  that  they  gradually 
decline  in  virulence  and  power,  and  eventually  become  extinct  for  a  lesser 
or  greater  period.  This  is  cei-tainly  the  case  with  some  insects,  t  and  the  first 
species  that  falls  under  our  notice  seems  to  be  gradually  travelling  northward. 
It  has  not  at  present,  I  believe,  made  its  appearance  in  this  country,  and  it 
wiU  be  fortunate  for  us  if  it  never  does. 

BuTALis  CEREALELLA — the  Little  Coni-moth. 

The  little  moth  I  allude  to,  whose  scientific  name  is  Butalis  cerealella,X 
is  called  by  the  French  "L'Alucita,"  or  "Teigne  des  bles,"  or  "Teigne  des 
graines."  It  was  first  described  by  Reaumur ;  and  from  the  ravages  it  has 
committed,  its  course  has  been  noticed  with  intense  interest  by  French  agri- 

*  In  France,  Germany,  and  Belgium,  local  laws  are  from  time  to  time  enacted  to  enforce  the 
destruction  of  insects ;  commissions  have  been  appointed  to  consider  the  best  means  of  arresting  evils 
arising  from  insect  agency :  distinguished  men  have  been  deputed  by  the  governments  to  visit  districts 
suffering  from  the  incursions  of  insects,  and  to  report  thereupon,  and  the  publication  of  the  most 
ccstly  illustrated  works  has  been  the  result.  In  many  cases  efficient  plans  have  been  devised  for 
arresting  the  existing  mischief,  and  in  all  cases  the  first  step  towards  effecting  any  good  has  been 
secured  by  the  attainment  of  an  accurate  linowledge  of  the  economy  of  the  noxious  insects.  I  beg 
to  refer  the  reader  for  further  information  to  Kirby  and  Spence's  Introduction  to  Entomology,  vol.  i. 
p.  171,  first  edition ;  p.  40,  sixth  edition ;  and  p.  26,  seventh  edition. 

+  The  locust,  for  instance,  which  occasionally  reaches  our  shores  from  the  south  of  Russia: 
Sphinx  nerii,  Curtis's  British  Entomology,  fol.  and  Plate  626  ;  the  cockroach  {Blatta  orientalis) ;  and 
numerous  insects  which  exist  in  collections,  and  have  not  been  seen  alive  in  this  country  for  many 
years. 

t  Alucita  cerealella,  Oliv.,  Encyc.  Method.,  vol.  i.  p.  121  ;  (Ecopliora  granella,  Lat.  ;  Tinea 
hordei,  Kirby  and  Spence's  Introduction,  vol.  i.  p.  174,  first  edition. 
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cultuiists  up  to  the  present  day.  Dr.  Herpiii*  says,  "I  have  more  grounds 
than  ever  to  fear  that  the  Aluclta,  which  had  somewhat  disappeared  during 
several  years  from  our  central  districts,  will  show  itself  again  in  1843  or  18 14. 
I  moreover  fear  that  this  scourge,  which  advances  slowly  from  the  south  or 
west  towards  the  north,  will  ere  long  penetrate  into  the  fertile  fields  and  the 
immense  magazines  of  the  Beauce.  There  will  then  no  longer  be  time  to 
avoid  the  most  frightful  disasters — famine  and  epidemics,  which  the  Alucita 
brings  after  it.  Imported  into  the  Charente-Infdrieure  and  Angoumois 
towards  1750,  the  Alucita  was  then  propagated  in  the  Aunis  and  Saintonge. 
About  1780  it  commenced  to  spread  itself  in  the  Limousin;  in  1807  it  pene- 
trated into  the  department  of  the  Indre;  in  1826  it  invaded  the  department 
of  Cher ;  it  is  now  at  the  confines  of  the  Beauce."  t  One  may  readily  com- 
l)rehend  the  dread  expressed  by  our  continental  neighbours  at  the  approach 
of  this  insect,  when  we  learn  from  them  that  the  infested  corn  loses  forty 
per  cent,  of  its  weight  in  six  months,  and  seventy-five  per  cent,  of  the  farina- 
ceous substance  it  contains. 

The  following  history  of  this  moth  has  been  principally  obtained  from 
Reaiunm-.  |  It  belongs  to  the  order  Lepidoptera,  family  TiNEiDiE,  and  the 
genus  BuTALiS  of  Ochsenheimer,  according  to  Duponchel ;  but  it  agrees  better, 
I  tliink,  with  my  genus  Laverna.  ?  The  caterpillars  live  in  the  grain  of 
different  kinds  of  corn,  as  wheat,  oats,  and  maize,  but  prmcipaUy  in  barley-corns. 
The  female  moth  lays  a  cluster  of  twenty  or  thirty  eggs  upon  a  single  grain, 
in  lines  or  little  oblong  masses  in  the  longitudinal  channel ;  and  this  opera- 
tion is  performed  in  the  field  before  the  ears  are  perfectly  matured,  as  well 
as  in  the  gTanary:  they  are  of  a  beautiful  red  orange  colour.  The  cater- 
pillars hatch  in  six  or  seven  days  after  the  eggs  are  laid,  and  sometimes 
in  four  only,  and  then  they  are  hardly  as  thick  as  a  hair.  The  fii'st  cater- 
pillar which  hatches  penetrates  into  the  grain,  in  a  little  spot  between  the 
beard  and  the  aj^pendage  of  the  sheath,  which  is  more  tender  than  the  rest ; 
but  the  apertm-e  is  imperceptible,  OAving  to  the  minuteness  of  the  larva. 
Having  taken  possession  of  the  grain,  the  remainder,  as  they  escape  from 
the  shell,  have  to  seek  other  gi-ains ;  and  when  they  find  them  unoccupied 
they  pierce  and  enter  them  in  the  same  way  as  we  have  described,  so  that 
each  grain  contains  no  more  than  one  occupant;  and  this  is  sufiicient  to 
support  the  larva  until  it  arrives  at  maturity,  when  it  changes  to  a  pupa 
witliin  the  grain,   which  is  entirely  emptied  of  farina,  yet  still  to  the  eye 

*  Recherchcs  sur  la  Destruction  de  VAlucite,  ou  Tdgne  des  Graincs;  published  in  Paris,  in  1838. 

t  Memoire  sui-  diverges  Inscctes  nuisihles  d  V Agriculture,  par  J.  Ch.  Herpin. 

t  Memoires  pour  servir  d  VHist.  des  Inscctes,  vol.  ii.  p.  486,  Plate  -39,  figs.  9-19. 

§  Curtis's  British  Entomology,  fol.  and  Plate  735. 
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it  appears  a  sound  grain.  If,  however,  it  be  taken  between  tlie  fingers  and 
pressed,  it  is  found  to  be  soft;  and  an  experienced  person  can  discover 
whether  the  grain  contains  a  young  larva  or  a  pupa.  By  washing  the  corn 
the  injured  grain  is  readily  detected. 

This  little  caterpillar  is  very  smooth  and  quite  white ;  its  head  only  is  a 
little  brown ;  it  has  sixteen  legs,  of  which  the  eight  intermediate  and  mem- 
branous ones  are  only  like  little  buttons,  and  so  minute  that  one  cannot 
perceive  them  without  a  strong  magnifying  glass ;  and  by  the  same  means 
the  ends  of  these  legs  appear  to  be  bordered  with  a  complete  coronet  of  brown 
hooks.     It  is  but  little  more  than  3  lines  long. 

A  grain  of  wheat  or  of  barley  contains  the  exact  quantity  of  nutrition 
necessary  to  feed  and  support  this  caterpillar  from  its  birth  until  its  transfor- 
mation. If  a  grain  containing  a  caterpillar  be  opened  when  it  is  near  to  its 
metamorphosis,  one  sees  that  there  is  nothing  more  than  the  skin  remaining: 
aU  the  farinaceous  substance  has  been  eaten.  The  cavity  contains,  besides 
the  larva,  some  httle  brown  or  yellow  grains,  which  are  its  excrement ;  and 
as  these  are  found  to  be  less  in  bulk  and  number  with  the  old  than  with 
the  young  caterpillars,  it  is  concluded  that  they  eat  these  deposits  once  or 
twice,  as  there  is  no  aperture  by  which  the  excrement  can  be  expelled. 
Having  consumed  all  the  flour  in  tlie  gi-ain,  the  caterpillar  spins  a  white 
silken  cocoon  which  hnes  the  inside  of  it,  or  rather  a  portion ;  for  the  grain 
being  divided  longitudinally,  and  in  two  unequal  parts,  the  smaller  com- 
partment is  reserved  for  the  excrement,  which  is  pushed  on  one  side. 

Towards  the  end  of  November  there  are  many  cateipillars  in  the  grains, 
and  in  spring  almost  always  only  pupre.  Some  eggs  must  hatch  much 
earlier  than  others,  from  the  clusters  which  are  deposited  at  the  same  time. 
The  moths  first  make  their  appearance  in  some  years  in  the  commencement  of 
May,  in  others  in  June,  and  again  in  November;  but  these  live  only  two 
or  three  weeks  at  most.  The  moth  makes  its  escape  through  a  little  round 
hole  in  the  side  of  the  grain,  which  the  caterpillar  cuts  with  its  mandibles 
without  displacing  the  stopper,  before  it  spins  its  cocoon. 

5,  Butalis  cerealella  expands  rather  more  than  h  inch:  the  head  is 
smooth :  the  antennae  are  setaceous,  but  appear  a  little  beaded  when  mag- 
nified; the  feelers  are  long,  cm-ved,  and  elevated;  the  basal  joint  is  clothed 
with  scales  and  shorter  than  the  second,  which  is  pointed:  the  proboscis 
is  long,  and  very  visible:  the  head,  body,  horns,  palpi,  and  legs  are  of  a 
light  gray  or  coffee- and-milk  colour:  the  superior  wings  are  of  the  same 
colour  above,  with  some  faint  blackish  atoms  at  their  extremity;  they 
are  straight,  with  the  apex  very  pointed  when  deprived  of  the  fringe ;  they 
form  a  rounded  or  depressed  roof  in  repose,  their  extremities  crossing  one 
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another:  the  fringe,  wliich  is  of  a  clearer  coloiu',  is  also  sprinkled  with  similar 
atoms  along  tlie  internal  margin :  the  under  side  of  these  wings  is  of  a  rosy 
shining  brown ;  both  surfaces  of  the  inferior  wings,  including  the  fringe,  are 
of  a  leaden  gray.* 

Reaumur  mentions  a  parasitic  tiy  which  sometimes  hatches  from  the  grains 
containing  the  caterpillars  or  pupse,  to  the  number  of  twenty  from  one 
insect ;  and  Olivier  saj^s,  "  One  thing  worthy  of  remark  is  that  the  moths 
which  hatch  in  the  month  of  May  from  the  grains  shut  iip  in  the  granaries, 
hasten  to  get  out  by  the  windows  and  to  gain  the  fields,  instead  of  which 
those  that  come  forth  immediately  after  the  harvest  make  no  attempt  to 
escape.  It  seems  that  their  instinct  informs  them  that  they  will  then  find  no 
more  provision  in  the  fields  for  the  support  of  their  posterity."! 

The  foregoing  account  will  enable  those  interested  more  readily  to  detect 
the  presence  of  the  little  corn -moth,  and  the  following  remedies  may  be 
equally  useful,  if  applied  to  other  grain-feeding  insects,  even  should  we  be 
spared  from  the  visitations  of  the  Butalis,  which  seems  to  have  made  its 
appearance  in  the  United  States  of  America,  from  specimens  sent  to  Mr.  E. 
Doubleday  by  Dr.  Harris  of  Cambridge,  New  England.  It  may  be  as  well 
to  state,  that  the  example  I  have  carefully  examined  has  black  fore  legs,  and 
a  black  spot  near  the  tip  of  the  palpi,  characters  which  I  do  not  find  recorded 
by  the  French  naturalists. 

It  appears  that,  of  the  various  attempts  made  to  prevent  or  diminish  the 
ravages  of  this  moth,  the  most  effective  method  is  to  subject  the  infested 
grain  to  the  heat  of  an  oven  or  a  very  warm  room.  It  does  not  seem  to  be 
ascertained  what  degree  of  heat  the  grain  can  endure  without  losing  its 
germinating  powers,  but  it  appears  that  it  is  preserved  at  above  70°  Reaumur 
(about  190°  Fahrenheit).  It  is  not,  however,  so  much  the  intensity  of  the 
heat,  as  its  continued  action  for  a  certain  period,  which  kills  the  caterpillars 
and  chrysalides  in  the  grain,  so  that  from  45°  to  50°  during  twenty-four  or 
thirty-six  hours  produce  more  effect  than  76°  or  96°  for  one  hour.  The 
difficulty  is  to  maintain  an  equal  temperature  throughout  the  operation,  and 
to  obviate  this,  two  machines  have  been  invented  and  called  "  Insect  Mills." 
One,  by  M.  MarceUin,  Cadet  de  Vaux,  is  a  kind  of  large  iron  cylinder  for 
roasting  (bruloir),  as  simple  as  the  common  ones  for  coflfee;  the  other,  by  M. 
TeiTasse  Dubillon,  is  also  a  kind  of  roaster,  but  with  many  spiral  concentrics 
into  whicli  the  gi'ains  successively  pass.j 

*  Having  no  authentic  specimen  to  describe,  I  have  given  the  characters  from  Peaumiir  and 
Duponchel.  t  Encyclopedic  Meihodiquc,  vol.  i.  p.  115. 

+  Tlie  foregoing  and  following  facts  have  been  copied  from  Duponchel's  Sapjihment  to  the  Lcpi- 
Joptens  de  France,  vol.  iv.  p.  444. 
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"  The  grain  being  put  into  the  roaster,  the  instrumeijt  is  turned  over  the 
fire  like  the  coffee-roaster  for  five  minutes ;  the  grain  is  then  withdi-awn,  the 
temperatiu-e  being  57°  Reaumur,  and  that  it  must  be  calculated  at  about  60', 
through  the  loss  of  heat  which  it  experiences  from  opening  the  door  and 
introducing  the  thermometer.  The  experiments  made  by  the  commission  named 
by  the  Agricultural  Society  of  Cher  (in  France)  with  this  machine,  proved 
that  all  the  larvse  contained  in  the  grains  were  dead  and  dried  iu  the  pre- 
scribed time  (fifty  minutes) ;  that  these  grains,  afterwards  placed  by  tlie 
side  of  those  infested,  have  undergone  no  more  fermentation,  and  have  been 
no  more  devoured  by  insects ;  that  they  have  suffered  no  more  waste  than 
the  others  continued  to  suflfer ;  finally,  that  the  entire  grains  which  had  been 
put  into  the  roaster,  liave  germinated  as  well  as  the  other  grains  which  had 
not  been  placed  there. 

"  The  commission  of  Cher  has  verified  that  the  machine  of  M.  Marcelhu 
was  thus  able  to  prepare  in  one  day,  1 20  common  bushels  (boisseaux*) ;  that 
a  man  and  woman,  or  two  women  only,  were  sufficient  to  work  it ;  and  that 
with  the  fuel  employed  the  expense  in  the  countiy  amounted  to  three  francs 
per  diem,  or  to  a  demi-sous  (less  than  a  farthing)  per  bushel. 

"  The  machine  of  M.  Dubillon  has  produced  the  same  results  as  M.  Mar- 
celHn's  with  a  little  more  saving  in  laboim  From  the  entry  of  the  grain  to 
its  exit  from  the  mill  it  passes  over  300  feet,  and  the  fii'st  grain  intro- 
duced has  taken  foui'  and  a  half  minutes  to  traverse  this  space:  fourteen  bois- 
seaux have  passed  through  in  one  horn",  which  gives  140  boisseaux  in  ten  hours 
of  work,  or  twenty  boisseaux  more  than  M.  Marcellin's  roaster.  The  consumption 
of  fuel  was  not  greater,  and  two  persons  equally  sufficed  to  serve  the  machine, 
it  consequently  shoAvs  that  the  expense  is  a  little  less;  but  it  must  be 
observed  that  M.  Marcellin's  roaster  is  much  more  simple  and  cheaper  than  the 
complicated  one  of  M.  Dubillon,  and  is  better  suited  to  the  pocket  of  the 
little  cultivator  than  this  last." 

Simple  friction  promises  to  answer  every  purpose,  as  will  appear  from  the 
following  remarks  made  by  Dr.  Herpin :  -f  — "I  think  I  have  made  a  discovery 
of  a  ver}'-  easy  and  very  economical  process  for  destroying  the  Aluciia 
(Butalis  cerealella)  in  its  different  states.  It  is  by  means  of  an  agitator  or 
shaking-machine,  similar  to  the  vertical  tarares,  furnished  with  little  wooden  or 
iron  wings,  propelled  with  very  great  velocity  (600  revolutions  a-minute).  The 
shakings  and  concussions  which  the  corn  receives  in  passing  in  this  machine 
are  so  multiplied  and  so  quick,  that  the  eggs  are  broken  or  detached  from 

*  A  boisseau  is  rather  more  than  an  English  peck ;  thus  three  boisseaux  are  equal  to  one  English 
bushel,  and  107  parts  of  a  thousand  over,  or  rather  more  than  one-tenth, 
t  Recherch.es  sur  la  Destruction  de  VAlucite,  ou  Teigne  des  Graines. 
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the  corn ;  the  iusect  is  mauled  juij  killed  even  in  the  interior  of  the  grain 
where  it  is  inclosed.  I  have  not  been  able  to  make  this  experiment  on  a 
large  scale,  because  I  have  not  had  a  sufficient  quantity  of  infested  corn ;  but 
I  have  observed  that  some  corn  containing  living  larvae  of  the  Alucita, 
shaken  briskly  by  the  hand  in  a  glass  bottle  for  an  horn*,  has  produced  only 
a  small  number  of  the  moths,  compared  with  that  which  came  out  of  the  same 
corn  which  had  not  been  submitted  to  this  agitation.  I  have  thought  it  my 
duty  to  record  this  fact,  and  to  publish  it." 

Tinea  granella — the  Wolf,  or  Little  Grain-onotk. 

A  moth,  in  some  respects  similar  to  the  little  coni-motli  in  its  habits 
of  life,  is  completely  established  in  this  country,  as  well  as  in  every  part  of 
Europe.  It  is  called  in  Englisli  works  the  "Mottled  Woollen  Moth,"*  and  it 
lias  received  the  scientific  appellation  of  Tinea  granella.  The  caterpillars  do 
incredible  mischief  to  bonded  and  housed  corn  laid  up  in  gi-anaries,  and  they 
are  I  believe  called  "  White  Corn-worms."  From  April  till  August  the  little 
moth  is  found  in  granaries  and  magazines,  resting  by  day  on  the  walls  and 
beams,  and  flying  about  only  at  night,  imless  disturbed.  Soon  after  they 
have  escaped  from  the  chrysalis  the  sexes  pair,  and  the  female  lays  one 
or  two  eggs  on  each  grain  of  corn  until  she  has  deposited  thirty  or  more :  t 
tliey  are  so  minute  that  they  can  only  be  detected  by  a  good  magnifying- 
glass,  when  they  appear  of  an  oval  form  and  of  a  yellowish  white  colour. 

The  small  white  worms  hatch  in  a  few  days  (sometimes  it  is  sixteen),  and 
immediately   penetrate   the   grain,  No  44. 

carefully  closing  up  the  aperture 
Avith  theii'  roundish  white  excre- 
ment, which  is  held  together  by  a 
fine  web  (Plate  K,  fig.  1).  Wlien  a 
sino-le  fn^ain  is  not  sufficient  for  its 

o        o 

nom'ishment,    the    larva    unites    a 

second   grain    to   the  first  by  the 

same  web,  and  thus  it  ultimately 

adds  together  a  great  number  (Plate 

K,  and  No.  44,  figs.  2),  forming  a 

secure  habitation,  which  at  the  same  time  is  well  stored  with  provisions.    When 

the  maggots  are  almost  full  grown,  they  often  leave  their  Lxlgings  in  great 

numbers,  running  over  the  com  and  covering  the  whole  sm^ace  so  effectually, 

Avith  a  thick  web  of  a  grayish  white  colour,  sometimes  forming  a  crust  three 

*  Haworth's  Lepidoptera  Britannica,  p.  563. 

t  Leuwenhoek  says  they  lay  from  fifty  to  seventy  eggs.     Phil.  Trans.,  vol.  xviii.  p.  194. 
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inches  thick,  that  scarcely  a  grain  of  corn  is  visible.  It  is  considered  that  the 
object  of  tliis  operation  is  to  protect  themselves  from  their  enemies,  as  well  as 
from  transitions  of  the  temperatmre.  At  this  time  the  caterpillars  are  about 
5  lines  long  (figs.  3),  of  a  pale  ochreous  colom-,  composed  of  thirteen  segments, 
with  six  pectoral,  eight  abdominal,  and  two  anal  feet:  the  head  is  horny, 
shining,  and  red  brown,  and  there  are  four  dark  transverse  marks  on  the  first 
thoracic  segment,  being  two  sections  of  a  circle  broken  in  the  middle:  figs.  4, 
magnified.  It  is  in  August  or  September  that  the  caterpillars  have  arrived 
at  maturity,  when  they  leave  the  corn- heaps  and  search  for  a  safe  and 
suitable  place  to  undergo  their  metamorphoses,  and  at  this  period  they  are 
usually  most  observed.  They  form  their  cocoons  (figs.  5)  by  gnawing  the 
wood,  and  working  it  up  with  their  web,  in  any  chink  in  the  floor,  walls, 
or  roof,  which  are  frequently  swarming  with  them,  and  these  cocoons  being 
the  form  and  size  of  a  grain  of  corn  look  like  one  dusted  over.  It  there 
remains  in  its  snug  and  warm  berth,  in  the  larva  state,  through  the  winter, 
and  does  not  change  to  a  chiysalis  until  the  month  of  March  following, 
and  in  a  backward  spring  not  until  May.  The  pupa  (figs.  6)  is  of  a  deep 
chestnut  colour,  the  abdominal  rings  being  of  a  shining  yellow  tint,  and  the 
apex  is  furnished  with  two  little  points  (figs.  7,  the  same  magnified).  In 
two  or  three  weeks  after  they  have  assumed  the  pupa  form  the  moth  hatches, 
with  almost  perfect  wings  at  its  birth,  I  have  heard,  leaving  the  empty 
chrysalis  sticking  half  out  of  the  cocoon :  figs.  8. 

This  moth  (figs.  9)  belongs  to  the  order  Lepidoptera  ;  family  TiNEiD^ ; 
the  genus  Tinea,  and  bears  the  Linnean  name  of — 

6.  Tinea  granella. — It  is  of  a  cream- white  with  a  satiny  lustre :  the  head 
hairy  and  tufted,  concealing  the  eyes  from  above ;  these  are  hemispherical  and 
slate-colom-ed :  antennae  rather  shorter  than  the  body,  setaceous,  composed  of 
innumerable  subquadrate  joints,  pubescent,  and  clothed  with  depressed  scales: 
tongue  or  spiral  proboscis  very  short  and  scaly  outside :  maxillary  palpi  arti- 
culated, but  very  minute;*  labial  palpi  long,  scaly,  drooping,  divaricating, 
and  tri-articulate,  second  joint  the  longest  and  stoutest,  third  more  slender, 
elliptic-conical:  thorax  clothed  with  scales:  abdomen  linear  and  blunt  at  the 
tip  in  the  male,  in  which  sex  the  organ  of  generation  is  sometimes  exserted 
like  a  fine  long  sting ;  the  apex  is  conical  in  the  female,  with  a  telescopiform 
ovipositor:  wings  very  much  deflexed  or  sloping,  like  the  roof  of  a  house, 
Avith  the  fringe  curved  up  in  repose  (figs.  9) ;  superior  longish  and  lanceolate, 
with  many  deep  rich  brown  u-regular  spots,  freckled  between ;  there  are  six 
on  the  costa,  the  three  nearest  the  base  are  the  largest,  the  third  semilunate, 

*  It  appears  to  me  that  these  organs  are  most  fully  developed  in  the  females. 
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the  two  following  uiiiiute,  and  on  the  inner  margin  is  a  brown  oblong  spot, 
forming  an  acute  angle  with  the  third ;  the  fringe  is  long  and  brown,  with 
pale  stripes :  inferior  wings  smaller,  lanceolate,  of  a  pale  mouse  colour,  coppery 
towards  the  tips ;  the  fringe  very  long  and  fine :  six  legs ;  hinder  thighs  very 
short;  anterior  shanks  short,  with  a  hairy  spine  on  the  inside,  the  others 
spurred  at  the  apex ;  the  posterior  long,  clothed  externally  with  long  liairs, 
having  a  second  pair  of  long  spurs  near  the  base ;  tarsi  longer  than  the  tibise, 
slender,  tapering,  and  five-jointed;  claws  very  minute:  expanse  of  wings, 
5 1  lines:  figs.  10,  greatly  magnified.  The  female  is  larger  and  darker.  I 
cannot  describe  the  trophi  or  organs  of  the  mouth  with  the  accuracy  to  be 
desired,  owing  to  my  not  being  able  to  obtain  living  specimens  of  the  moth ; 
but  dissections  of  an  allied  species,  very  destructive  to  clothes,  have  been 
figured  and  described  in  the  British  Entomology,  Plate  511. 

It  is  difficult  to  guard  against  the  introduction  of  this  moth,  since  it 
deposits  its  eggs  on  the  sheaves  in  the  field,  as  well  as  after  the  grain  is  stored 
and  thrashed  out,  and  it  will  feed  as  freely  upon  barley,  rye,  and  oats  as  upon 
wheat;  and  Leuwenhoek  adds,  "That  these  worms  are  not  only  destructive 
to  corn,  but  are  also  in  old  timber,  books,  boxes,  woollen  stuffs,  and  the  like." 
In  reflecting  upon  the  economy  of  tlfis  destructive  animal,  it  is  not  difficult  to 
suggest  palliatives,  if  not  remedies,  and  it  appears  to  me  that  if  the  following 
rules  were  strictly  attended  to,  few  persons  would  suffer  from  the  inroads  of 
this  insect: — 

(1.)  Before  replenishing  an  empty  granary  or  loft,  the  floor  should  be 
well  scoured  with  hot  water  and  soft  soap,  or  lees,  if  practicable ;  if  not,  it  must 
be  well  brushed  with  a  fine  stiff"  broom,  to  clean  out  the  chinks  or  fissures 
between  the  boards.  The  roof  and  beams  should  be  white-washed,  as  well  as 
the  walls,  with  lime-water,  used  as  hot  as  possible;  and  these  operations 
would  have  greater  effect  if  performed  in  the  winter  months.  I  presume 
coal-tar  would  be  even  better,  if  the  scent  be  not  communicated  to  the  grain. 
Sprinkling  the  floor  with  salt  dissolved  in  strong  vinegar  has  been  recom- 
mended, and  might  be  very  serviceable. 

(2.)  In  granaries  already  stored,  where  the  caterpillars  are  at  work,  what- 
ever method  for  their  destruction  may  be  resorted  to,  by  heat,  ventilation, 
or  otherwise,  it  must  be  employed  during  the  summer,  from  the  end  of 
May  to  the  end  of  August ;  occasionally  a  month  earlier  or  later,  as  during 
the  winter  these  larvae  are  not  to  be  found  amongst  the  corn-heaps ;  they  retire 
in  the  autumn,  to  conceal  themselves  in  fissures  and  cracks  in  the  floors  and 
walls,  and  form  their  cocoons. 

(3.)  The  moths  themselves  might  be  destroyed  in  April  and  May,  when 
they  deposit  their  eggs,  by  burning  a  very  powerfid  light,  even  in  the  day- 
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time,  in  dark  granaries ;  for  being  attracted  by  the  brightness  of  the  flame, 
they  would  fly  into  it  and  be  destroyed,  or  fall  down  sufficiently  injured  to 
prevent  their  doing  any  fm-ther  mischief,*  and  at  the  same  time  the  corn 
ought  to  be  frequently  turned  over  with  shovels,  to  kill  the  eggs  and  disturb 
the  young  larvae. 

To  complete  the  work,  all  cracks  and  broken  places  in  the  walls  and  roof 
must  be  stopped  with  Roman  cement  or  plaster  of  Paris,  to  prevent  the  ingress 
of  the  moth,  and  the  apertures  left  for  light  or  ventilation  must  be  covered 
with  wire  gauze.  It  is  a  great  mistake  to  leave  the  inside  walls  and  roof 
in  a  rough  state,  as  they  afford  exactly  the  retreats  fit  for  the  transforma- 
tions of  the  larvEe;  it  would  therefore  be  very  advisable  to  have  them 
smoothly  plastered. 

When  the  larvse  are  securely  feeding  in  the  grain,  one  of  the  best  reme- 
dies is  to  subject  the  whole  to  a  sufficient  degree  of  heat  to  destroy  the 
insects.  This  is  said  to  be  best  effected  by  kiln-drying,  as  a  temperature 
of  19°  of  Reaumur  (about  78°  Fahr.)  will  kill  the  larvae;  but  it  can  only  be 
applied  to  corn  intended  for  the  miU,  as  it  destroys  the  vital  principle  so 
that  it  will  not  germinate. t  The  great  object  in  this  process  is  to  obtain 
the  required  heat  as  speedily  as  possible,  and  to  let  the  vapour  escape 
through  apertures  made  for  the  purpose,  in  order  that  no  unpleasant  odour 
may  be  communicated  to  the  corn. 

Having  so  far  shown  what  may  be  accomplished  by  heat,  I  wish  now  to 
turn  the  reader's  attention  to  what  has  been  proposed  to  be  effected  l:»y 
an  oi)posite  process,  which  may  be  termed  the  cooling  system.  It  being 
fiscertained  that  the  larvse  of  the  corn-moth  cannot  live  in  a  lower  tempera- 
ture than  12°  or  10°  of  Reaumiu- — namely,  under  a  temperate  heat — that 
they  become  torpid  in  a  temperature  of  6°  or  only  8°  above  zero,  and  that 
they  die  if  this  low  state  be  maintained  for  any  length  of  time,  Dr.  Ham- 
merschmidtj  has  proved  by  repeated  experiments,  that  by  keeping  up  an 
artificial  cold  atmosphere,  by  means  of  ventilators,  a  sm-e  remedy  is  effected. 
This  is  easily  done  by  making  small  windows  in  all  directions,  near  the  floors 
of  the  storehouses,  which  will  supply  the  current  of  air  required.  If  the 
tubes  be  introduced  through  the  closed  windows,  one  end  being  carried  into 

*  A  contributor  to  the  Gardeners'  Chronicle  says,  ' '  Would  not  a  few  gas-lights  kept  burning  in 
the  granaries,  during  the  months  the  perfect  insect  is  on  the  wing,  prove  both  attractive  and 
destructive  of  this  pest  ?  Lamps  would  not  do,  as  they  would  soon  be  extinguished  by  the  dead 
moths."— Vol.  i.  p.  133. 

+  Such  is  Kollar's  statement  in  his  Natur.  der  Schced.  Insecten,  p.  128,  but  surely  it  must  be 
incorrect,  as  the  French  assert  that  sixty  degrees  of  Reaumur  will  not  injure  the  germination  of  the 
corn,  and  it  is  liable  to  a  much  higher  temperature  than  nineteen  degrees  in  the  open  field. 

+  Kollar,  p.  128.  I  may  here  acknowledge  my  obligations  to  this  useful  work,  and  the  translation, 
for  many  of  the  foregoing  observations  relative  to  the  Tinea  granella. 
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the  corn -heap,  a  cli-aiiglit  will  be  created  which  will  at  once  reduce  the 
temperature  sufficiently  to  attain  the  desii-ed  object;  or  the  tubes  may  be 
laid  in  the  floor  with  the  end  rising  a  foot  above  it,  and  covered  at  the 
top  with  a  perforated  rose,  like  that  of  a  watering-pot:  over  these  the  corn 
must  be  thrown,  to  receive  the  cooled  draught  thus  created. 

Fumigation  has  been  also  recommended  by  M.  Granier,  who  explained 
his  method  of  preserving  corn  for  long  periods  before  the  Aciidemy  of 
Sciences  at  Paria  "  The  corn  was  well  winnowed,  and  put  into  a  vessel 
or  room  perfectly  free  from  damp ;  the  external  air  was  excluded,  and  then 
sulphuric  acid  was  introduced  by  means  of  bm-ning  sulphur  within,  as  is  done 
in  this  country  for  whitening  peeled  wicker- wares.  If  many  insects  should 
be  found  to  be  destroyed  by  this  method,  pulverized  charcoal  should  be 
mixed  with  the  corn,  to  obviate  the  effects  of  putrefaction.  M.  Granier  had 
kept  com  six  years  perfectly  good  by  a  renewal  of  this  operation  once  a 
year.'"  *  It  is,  however,  positively  stated  that  fumigation  with  brimstone  has 
been  found  of  no  use,  as  it  only  induces  the  larvse  to  bury  themselves  deeper 
in  the  corn-heaps. 

Sprinkling  the  corn  with  common  salt  is  considered  very  beneficial ;  indeed, 
Roesel  says  that  salt  powdered  and  mixed  with  the  corn  will  kiU  the  larvge, 
or  it  may  be  dissolved  in  water  and  sprinkled  over  it ;  and  it  will  not  in  any 
way  injure  the  corn,  as  brimstone,  wormwood,  &c.,  do,  by  communicating  a 
disgusting  flavoui*.  When  there  is  room,  it  is  a  simple  and  successful  plan  to 
form  a  small  heap  of  a  bushel  or  two  of  com  near  the  centre,  or  the  part  most 
affected,  and  leave  it  undisturbed,  whilst  all  the  rest  is  to  be  turned  over 
repeatedly,  which  will  compel  the  larvte  to  take  refuge  in  the  small  undis- 
turbed heap ;  and  by  pouring  hot  water  over  it,  the  insects  can  be  readily 
destroyed:  many  will,  no  doubt,  climb  up  the  walls,  but  these  can  be 
swept  off. 

I  must  not  omit  to  notice  some  interesting  observations  made  in  the 
Introduction  to  Entomology,i  showing  the  extent  to  which  this  moth  is 
multiplied  in  our  granaries,  and  the  serious  consequences  that  might  arise 
from  neglecting  to  take  timely  measm'es  for  its  extirpation.  It  is  true  that 
the  facts  in  some  degree  contravene  the  modes  that  have  been  recommended 
to  expel  this  pest :  nevertheless,  my  advice  to  those  who  are  sufl'erers  is,  to 
persevere.  It  appeai-s  that  in  October,  1 887,  the  extensive  gi-anaries  of  Messrs. 
Hellicar,  in  Bristol,  the  greater  part  of  which  had  been  built  within  the  two 
previous  years,  were  infested  by  these  insects.  Mr.  Spence,  who  visited  the 
premises  with  Mr.  Raddon,  says — "  We  found  the  barley  lying  on  the  flooi-s 

*  Literary  Oazdte,  Aug.  1,  1840. 

t  By  Kirby  and  Spence,  vol.  i.  p.  HO,  Gth  edition  ;  and  7th  cilition,  p.  94. 
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covered  with  a  gauze-like  tissue,  formed  of  the  fine  silken  threads  spun  by 
the  larvse  in  traversing  its  surface,  on  recently  quitting  it  for  the  purpose  of 
undergoing  their  metamorphosis  in  the  ceiling  of  the  granary,  formed  of  the 
joists  and  wooden  floor  of  the  story  above.  What  was  remarkable,  as  Mr. 
Raddon  communicated  to  the  Entomological  Society,*  was  the  great  depth  to 
which  the  larvse  had  bored  in  the  wood — even  through  knots  filled  with  tur- 
pentine, so  as  to  convert  portions  of  the  wood- work  in  places  quite  into  a 
honeycomb,  and  thus  to  be  almost  as  injurious  to  the  building  as  to  the  corn 
stored  in  it."  It  is  certainly  very  strange  that  these  larvss,  after  being 
glutted  with  the  farina  of  the  corn,  should  wander  from  the  heaps  to  feed 
upon  timber,  even  saturated  with  turpentine.  Such,  however,  is  the  fact; 
and  Mr.  Spence  adds,  "  that  their  main  purpose  (whether  we  suppose  the 
excavated  wood  to  be  eaten  and  digested  or  not  t)  is  to  provide  a  retreat  for 
the  larvas,  which  remain  in  this  state  the  whole  winter,  and  do  not  become 
pupse  till  spring,  is  proved  by  the  fact  that  it  is  from  the  mouths  of  these 
holes  (after  every  portion  of  the  excrement  hanging  from  them  has  been  swept 
away,  and  the  whole  ceiling  thickly  lime-washed,  as  it  is  every  autumn)  that 
the  moths  emerge  by  thousands  in  the  month  of  June,  as  yearly  takes  place 
in  Messrs.  Hellicar's  granaries."  Some  of  these  caterpillars  ate  through  paper 
into  the  cork  where  they  were  placed. 

If  diseased  corn  be  used  for  seed,  it  is  important  to  sow  it  deep,  for  the 
caterpillars  will  become  pupae  in  the  earth ;  and  it  has  been  observed  that 
when  that  practice  has  been  adopted,  few  of  the  moths  were  able  to  struggle 
through  the  soil,  and  those  were  in  a  weak  and  languid  state;  whilst  the 
corn  which  was  buried  about  an  inch  only,  with  the  larvfe  in  it,  produced  the 
moths,  which  readily  made  their  escape  from  the  chrysalides.  It  is  also 
desirable  to  cut  the  corn  in  good  season,  and  not  suffer  it  to  stand  too  long 
in  the  sheaf,  as  the  moths  will  be  enabled  to  lay  their  eggs  in  the  ears  in  the 
field,  and  are  thus  introduced  into  the  barn. 

The  natural  enemies  of  the  grain-moths  are  bats,  which  feed  upon  these 
and  other  moths,  especially  those  that  surround  and  inhabit  the  same  localities. 
Spiders  also  occupy  the  angles  of  the  windows  and  doorways,  spreading  their 
nets  to  catch  such  prey.  The  gray  and  yellow  wagtails,  and  many  other 
small  birds,  are  insectivorous,  and  might  be  enticed  to  visit  our  barns  and 
stack-yards  by  placing  water  conveniently  for  them ;  and,  as  Dr.  Hammer- 
schmidt  observes,  the  excrement  of  the  birds,  which  might  easily  be  removed 
by  winnowing,  is  not  to  be  compared  to  the  filth  of  the  caterpillars  for  its 
injurious  effects. 

*  See  the  Transactions,  vol.  ii.  p.  Ixviii. 

t  See  Leuweiihoek's  statement  in  a  preceding  page. 
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The  Corn- Weevils. 

From  the  numerous  statements  and  complaints  that  have  been  transmitted 
to  me,  I  am  inclined  to  believe  that  no  insect  does  more  mischief  to  stored 
corn,  in  England  at  least,  than  these  weevils,  of  which  there  are  two  species, 
but  neither  of  them  are  natives  of  this  country,  although  one  is  perfectly- 
naturalized.  Probably  the  best  plan  will  be  to  describe  and  figure  these  two 
species,  then  to  relate  their  economy,  and  finally  to  investigate  the  remedies. 
These  weevils  belong  to  the  order  Coleoptera,  the  family  CuRCULiONiDiE, 
the  genus  Calandra,*  and  one  species  is  called  by  Linnjeus — 

7.  C.  or y zee,  the  Eice- weevil  (Plate  K,  and  No.  45,  figs.  1 1  ;  figs.  T  2, 
magnified).  It  is  smooth,  ellipti- 
cal, and  somewhat  depressed;  some 
specimens  are  of  a  pale  chestnut 
or  ochreous  colom',  others  are  the 
tint  of  pitch,  with  every  shade 
between  the  two  extremes,  regu- 
lated possibly  by  the  age  of  the 
insect;  the  head  is  semi -ovate, 
the  base  smooth,  and  capable  of 
being  withdrawn  into  the  thorax ; 
it  is  sparingly  punctured ;  the  eyes  '  *■ 

are  not  at  all  prominent,  but  black,  granulated,  elhptical,  and  vertical;  the 
space  between  them  has  a  deep  V-shaped  groove,  with  a  smaller  one  on  each 
side ;  the  fore  part  of  the  head  is  elongated  into  a  stout  rostrum  or  beak,  twice 
as  long  as  the  head,  nearly  cylindrical,  straight,  smooth,  and  sparingly  punctured; 
it  is  a  little  dilated  at  the  base,  with  four  grooves  or  lines  of  punctures,  especi- 
ally in  the  males,  in  which  sex  it  is  the  stoutest ;  at  the  tip  is  the  mouth,  which 
is  very  minute,  but  composed  of  two  horny  mandibles,  serrated  so  as  to  form 
four  large  teeth  (fig.  a) ;  the  maxilke  are  minute  (fig.  h),  terminated  by  an 
oval  lobe,  with  a  slender  triarticulate  palpus  on  the  outside  (fig.  c) ;  the  horns 
are  as  long  as  the  rostrum,  and  inserted  on  each  side  of  it,  close  to  the  base ; 
they  are  nine-jointed  (fig.  d) ;  the  basal  joint  is  very  long,  and  forms  an 
elbow  with  the  remainder ;  the  second  is  subglobose,  the  third  obovate,  the 
four  following  are  short,  more  or  less  cup- shaped,  the  remainder  forming  a 
stouter  ovate-conic  club,  the  basal  joint  being  by  far  the  largest;  the  thorax 
is  twice  as  broad  as  the  head,  oval,  but  trimcated  at  the  base,  with  the  angles 
rounded ;  it  is  suddenly  narrowed  before,  at  the  base  of  the  head,  and  the 


2U  .^-3' 


•  Schonherr,    witli    his   usual   mania   for  superseding 
SilophUm. 


stablished   names,   has   changed  this  to 
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whole  surface  is  covered  with  large  deep  punctures,  leaving  a  smooth  line 
down  the  centre,  but  almost  uniting  on  the  sides ;  the  scutellum  is  minute  and 
semi-ovate ;  the  elytra  are  about  as  long  as  the  head  and  thorax,  not  broader, 
oval,  but  ti-imcated  at  the  base,  and  sometimes  narrowed  a  little  at  the  middle ; 
the  dark  specimens  have  fom-  distinct  orange-coloured  spots,  two  on  the  shoul- 
ders and  two  near  the  tips,  and  there  are  regular  rows  of  confluent  deep  little 
pits  down  the  back,  with  lines  of  minute  bristles  between  the  alternate  rows ; 
the  wings  are  ample,  and  folded  under  the  elytra ;  the  under  side  is  coarsely 
punctured;  the  six  legs  are  very  strong,  and  rather  short;  they  are  also 
punctured,  especially  the  thighs,  which  are  stout;  the  shanks  are  short, 
slightly  compressed,  with  series  of  minute  bristles  down  the  outside,  and  a 
short  cm'ved  claw  at  the  external  apex;  the  tarsi  can  be  bent  quite  back 
against  the  shanks,  and  are  fom'-jointed;  the  third  joint  is  bilobed,  the  fom'th 
clavate  and  furnished  with  two  minute  claws:  it  is  only  If  line  long,  and 
scarcely  |  line  broad. 

I  have  often,  in  early  life,  found  these  beetles  amongst  rice,  from  which 
oTain  it  receives  its  specific  name  oryzce,  and  it  no  doubt  was  originally 
imported  from  the  East  Indies  with  that  important  article  of  food;  but  I 
have  seen  it  infesting  wheat  from  Ancona,  sent  to  Mark  Lane  for  sale  in 
1844,  and  from  various  granaries.  Professor  Royle  also  transmitted  me 
specimens  which  were  destrojdng  East  Indian  wheat  in  the  ships  by  which  it 
was  brought  over  to  this  country. 

On  cutting  open  the  grains  of  the  Ancona  wheat,  I  found  at  the  base  of 
the  kernel,  in  multitudes  of  instances,  a  cavity  (fig.  13)  containing  a  very 
small  larva,  curled  up,  of  a  dirty  white  colour,  with  a  ferruginous  horny  head 
(fig.  14,  e).  This  is  the  young  grub  of  the  weevil,  and  I  have  no  doubt  the 
egg  is  deposited  by  the  female  in  this  end  of  the  grain,  but  I  have  never  suc- 
ceeded in  obtaining  the  eggs  or  rearing  the  larvse.  I  could  not  help  remark- 
ing, that  however  sound  the  grains  might  appear  outside  in  this  sample,  there 
were  scarcely  any  that  had  not  been  perforated  (fig.  15,  /;  and  16,/,  the  same 
magnified) ;  and  I  could  not  find  one  in  twenty  that  did  not  contain  some  of 
the  beetles  or  grubs  (fig.  17).  The  pupse  that  I  found  in  situ  were  all  dead, 
and  consequently  not  such  perfect  objects  as  I  wished  to  delineate  (fig.  18;  </, 
the  natural  size) :  they  are,  however,  like  most  weevil  pupse,  of  a  yellowish 
white  colour,  and  soft,  with  the  rostrum,  antennae,  legs,  and  elytra  visible 
through  the  skin. 

It  is  evident  they  are  preyed  upon  by  a  parasitic  hymenopterous  insect, 
for  in  one  of  the  gTains  I  detected  an  apterous  blackish  green  specimen,  with 
rufous  legs,  but  it  was  too  much  mutilated  to  draw  from.  I  am  pretty  cer- 
tain it  is  the  same  species,  or  closely  allied  to  one,  named  Meraporus  gra- 
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min'icohi*  which  we  often  find  in  this  country  in  July:  fig.  19;  h,  the 
natural  size. 

The  other  species  of  corn- weevil  alluded  to  received  the  name  of  Curculio 
granarms  from  Linnseus.  It  belongs  to  the  same  genus  as  the  preceding 
beetle,  and  is  now  called — 

8.  Calandra  granaria. — The  granary- weevil  is  a  little  longer,  and  more 
smooth  and  shining  than  C.  oryzoi;  it  is  somewhat  depressed,  and  varies  in 
colour  from  a  deep  pitch  to  a  dark  chestnut  tint ;  the  head  is  semi-globose, 
produced  anteriorly  into  a  longish,  smooth,  cylindrical  proboscis,  which  is 
shortest  and  stoutest  in  the  male:  it  is  slightly  cm'ved,  and  sparingly  punc- 
tured, with  two  lines  of  punctures  extending  almost  from  the  base  of  the  head 
to  the  apex,  forming  two  deep  channels  before  the  eyes,  where  the  rostrum  is 
dilated;  on  either  side  of  these  are  one  or  two  lines  of  punctures:  the  eyes 
are  black,  vertical,  ovate,  finely  granulated,  and  depressed ;  the  mouth,  includ- 
ing the  little  strong  jaws,  maxillse,  and  palpi,  is  placed  at  the  extremity  of 
the  rostrmn :  the  antennae,  which  are  as  long  as  the  rostrum,  are  inserted  on 
the  sides  close  to  the  base,  they  are  nine-jointed;  the  basal  joint  is  long,  stout, 
and  clavate ;  it  forms  an  angle  with  the  remainder,  the  second  being  sub- 
globose,  the  third  obovate,  the  four  following  more  or  less  cup-shaped,  the 
seventh  being  the  largest,  the  residue  forming  an  oval,  conical,  little  shining 
club,  pubescent  at  the  tip ;  thorax  twice  as  broad  as  the  head,  oval,  a  little 
truncated,  and  suddenly  narrowed  before,  with  a  transverse  impression; 
greatly  trmicated  at  the  base,  which  is  bisinuated :  the  surface  is  coarsely,  not 
closely,  punctiired  with  oval  points;  scutellum  minute  and  oval:  elytra 
exactly  equal  to  the  thorax  and  head,  occasionally  a  trifle  broader  near  the 
base,  being  ovate-truncate,  and  not  covering  the  apex  of  the  abdomen ;  there 
are  nine  deep  punctured  channels  down  each,  producing  short  pale  biistles, 
and  the  two  raised  furrows  on  each  side  the  suture  have  a  line  of  long  punc- 
tures ;  A\dngs,  none,  or  rudiments  only :  the  under  side  is  covered  with  exceed- 
ingly large  punctm-es :  the  six  legs  are  punctured,  strong,  and  stout,  especially 
the  first  and  last  pairs;  the  thighs  are  stout;  the  shanks  are  shorter  and 
straight,  the  anterior  are  crenidated  inside,  and  they  all  have  a  hook  or  claAv 
at  their  extremities;  the  tarsi  are  reflexed  and  four-jointed,  spongy  beneath, 
basal  joint  subclavate,  second  ovate,  third  broader,  slightly  bilobed,  fourtli 
clavate,  and  furnished  with  two  minute  claws :  length  nearly  2  lines ;  breadth, 
^  line:  Plate  K,  and  No.  45,  figs.  20;  and  21,  greatly  magnified. 

It  is  remarkable  that,  whilst  G.  oryzce  has  a  pair  of  serviceable  wings, 
C.  granaria  is  destitute  of  the  organs  of  flight,  at  least  in  this  country.!     I 

*  See  Curtis's  Guide,  Genus  630  /. 

i-  It  is  very  probable  that  in  warm  latitudes  these  organs  may  be  fully  developed. 
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regret  that  I  have  no  experience  regarding  the  transformations  of  this  species, 
for  all  my  attempts  to  rear  it  have  been  unsuccessful.  In  Jmie,  IS^l,  I  care- 
fully examined  some  barley  in  a  box,  which  I  had  procured  the  previous 
autumn ;  numbers  of  the  weevils  had  hatched,  and  many  were  lying  dead, 
but  I  could  find  neither  eggs,  larvae,  nor  pupse.  Leuwenhoek  and  Olivier, 
however,  will  supply  this  deficiency ;  the  former  of  these  authors  made  many 
observations,  which  were  published  as  long  back  as  the  year  1687,  and  the 
latter  in  the  Encydopklie  MHliodiqiie.  It  has  been  ascertained  that,  after 
the  weevils  had  paired,  the  female  made  a  hole  in  the  gi-ain  of  wheat  with 
her  rostrum,  and  deposited  an  egg  in  it  (No.  45,  fig.  1),  from  whence  hatched  a 
little  maggot,  which,  during  its  growth,  ate  out  the  entire  contents,  and  then 
changed  to  a  pupa  in  the  empty  husk,  and  eventually  the  perfect  beetle  ate  its 
way  out :  fig.  2,  the  holes  of  their  exit.  The  maggot  is  nearly  a  line  long, 
very  white,  soft,  and  elongated;  the  body  is  composed  of  projecting  and 
rounded  segments,  and  is  furnished  with  a  large,  horny,  round,  yeUow  head, 
with  teeth  or  jaws  to  nibble  the  substance  of  the  grain.  Only  one  maggot  is 
found  in  each  gTain,  as  it  is  no  more  than  is  necessary  to  support  it  whilst  it 
is  in  that  state.*  The  pupa  is  clear,  white,  and  transparent,  so  that  one  can 
distinguish  through  the  envelope  the  rostrum,  antennse,  and  the  other  members 
of  the  insect :  figs.  3 ;  4,  magnified.  In  this  state,  of  com-se,  it  takes  no  nom- 
ishment,  but  lies  dormant,  and  only  shows  symptoms  of  life  by  moving  its 
abdomen  when  it  is  disturbed.  Eight  or  ten  days  after  this  metamorphosis,  the 
weevil  bm-sts  the  filmy  skin  in  which  it  is  swathed,  and  pierces  the  epidermis 
of  the  grain  to  form  an  apertirre,  and  leave  its  prison:  fig.  5,  a  kernel  of 
maize  magnified,  with  the  beetle  in  its  cell.  It  is  the  maggots  which  make 
the  greatest  havoc  amongst  the  corn,  yet  it  is  evident  that  the  weevils  also  feed 
upon  it,  as  they  are  sometimes  found,  of  a  dark  colour,  inclosed  in  the  grains. 
It  is  well  known  that  a  certain  degree  of  heat  is  necessary  to  in\ngorate 
these  weevils,  and  induce  them  to  copulate.  If  the  temperature  be  under  8° 
or  9°  (50°  or  52°  Fah.),  the  sexes  have  not  sufiicient  energy  to  search  for  one 
another ;  they  live  in  a  state  of  repose,  and  even  of  torpor,  if  it  be  cold,  and 
are  then  incapable  of  mischief  On  the  retiu-n  of  spring,  especially  in 
countries  where  that  season  is  sufficiently  favom-able  to  raise  the  temperature 
to  10°  (54°  Fall.),  the  sexes  pair;  this  happens  about  April  in  the  south  of 
France,  and  they  go  on  propagating  until  the  end  of  August;  so  that  the 
destruction  of  grain  is  much  more  considerable  in  the  southern  than  in  the 
northern  provinces.  The  warmer  it  is  the  oftener  they  pair,  consequently^ 
the  female  lays  her  eggs  every  month  when  the  heat  is  sufficiently  great,  but 
as  soon  as  the  mornings  begin  to  be  cold  she  ceases  to  lay ;  and  such  is  the 

*  Eticydopedie  Melhodique,  vol.  v.  p.  488. 


INSECTS   AFFECTING   CORN   CROPS.  325 

vast  multi})lieation  of  this  insect  sometimes,  in  the  gi-anaries  and  magazines 
of  France,  that  of  a  heap  of  corn  nothing  but  the  husks  are  left,  and  all  kinds 
of  grain  are  acceptable  to  the  granary- weevil. 

From  the  moment  of  pairing  until  the  time  when  the  weevil  is  hatched, 
occupies  about  forty  or  forty-five  days,  from  which  it  is  evident  that  there  are 
many  generations  in  a  year,  which,  as  we  have  shown,  nmltiply  more  rapidly 
in  a  hot  comitry.  From  a  very  cm-ious  table  established  upon  the  multipli- 
cation of  the  weevils,  by  adding  together  the  number  of  each  generation,  the 
result  obtained  is  a  sum  total  of  6045  individuals,  proceeding  from  one  pair 
only  of  weevils  during  a  summer,  namely,  dm-ing  five  months,  dated  from  the 
15th  of  April  to  the  15tli  of  September,  when  the  thermometer  is  above  15° 
(nearly  00°  Fall.),  and  it  never  descends  much  lower  in  the  southern  provinces 
of  France.  As  Olivier  says,  "  One  cannot  be  any  longer  astonished  that 
enoi-mous  heaps  of  com  are  sometimes  so  speedily  devoured."  As  soon  as  the 
female  weevil  has  been  impregnated,  she  plunges  deep  into  a  heap  of  corn  to 
lay  and  conceal  her  eggs  immediately  under  the  skin  of  the  grains ;  she  makes 
a  punctiu-e  where  it  is  slightly  raised  in  this  part,  and  forms  a  little  elevation 
which  is  scarcely  perceptible.  These  holes  are  not  perpendicular  to  the  sur- 
face of  the  grains,  but  oblique,  or  even  parallel,  and  stopped  with  a  kind  of 
gluten  the  colom-  of  the  corn.  The  female  never  lays  more  than  one  egg  in 
each  grain,  which  is  not  long  in  hatching ;  and,  when  lodged  in  the  grain,  is 
perfectly  secure  from  changes  in  the  atmosphere,  because  the  excrement  that 
it  makes  seems  to  close  the  opening  by  which  it  entered,  and  even  when  the 
corn  is  removed,  it  is  not  incommoded  by  any  shaking  it  may  undergo. 

It  will  be  observed  that  the  weevils  are  not  found  on  the  surface,  but 
some  inches  deep  in  the  corn-heaps;  it  is  there  that  they  live,  very  often 
couple,  and  that  the  females  lay  their  eggs.  Moreover,  on  looking  at  a  heap 
of  corn,  one  cannot  detect  the  operations  of  these  insects  in  the  grains  where 
they  are  lodged ;  they  have  the  same  form,  the  same  appearance,  they  seem 
to  be  as  large,  as  firm,  as  those  which  are  not  attacked :  it  is  only  by  the 
weight  that  they  can  be  detected,  and  on  throwing  a  handful  from  a  heap 
into  water,  the  diseased  gi-ains  will  float.  So  long  as  the  weather  remains 
hot  the  weevils  do  not  quit  the  corn-heaps  they  have  invaded,  unless  they 
are  obhged  to  abandon  them  from  stirring  the  corn  with  shovels,  or  passing 
it  through  a  sieve.  When  the  mornings  begin  to  be  cool,  all  the  weevils, 
young  and  old,  desert  the  corn-heaps,  which  are  no  longer  a  retreat  suffi- 
ciently warm  for  them ;  they  retire  into  the  crevices  of  the  walls,  into  the 
cracks  in  wood  and  planks ;  sometimes  one  even  finds  them  concealed  behind 
the  hangings,  indeed,  wherever  they  can  find  a  safe  abode  that  secures  them 
from  the  cold,  which  makes  them  desert  the  granaries. 
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It  is,  however,  wrong  to  suppose  that  the  weevils  remain  in  a  torpid 
state  during  the  whole  of  winter,  to  regain,  on  the  return  of  spring,  the  corn- 
heaps  which  they  have  abandoned,  and  to  commence  laying  eggs  there.  A 
general,  if  not  a  constant  law  amongst  insects  is,  that  those  which  have  paired 
die  soon  afterwards,  the  males  almost  immediately,  the  females  when  they 
have  performed  their  office  of  laying  the  eggs,  and  that  they  pass  the  winter 
in  the  egg  or  larva  state.  It  is  undoubtedly  seldom  that  those  which  have 
not  fulfilled  the  destiny  of  nature  can  brave  the  rigour  of  the  season,  and  do 
not  perish  before  the  ensuing  spring.  The  weevils  seem  to  love  darkness, 
and  to  remain  undisturbed,  since,  when  they  are  exposed  to  the  daylight, 
they  scamper  off  to  conceal  themselves.     Such  is  Olivier's  account. 

There  is  one  thing  to  be  boi-ne  in  mind  regarding  the  corn -weevils, 
namely,  that  in  this  country  at  least  they  are  never  found  in  corn  fields ;  the 
eggs  are  consequently  not  laid  mitil  after  the  wheat  or  barley  has  been 
thrashed  out,  and  the  C.  oryzw  requires  a  much  higher  temperature  to  invig- 
(jrate  it  than  the  C.  granaria  does ;  it  is  therefore  only  under  very  favour- 
able circumstances,  such  as  an  unusually  hot  summer  and  mild  winter,  or  in 
granaries  natiu-ally  warm  from  local  circumstances,  or  in  the  close  holds  of 
shijDS,  that  this  species  can  cause  any  alarm  in  our  temperate  climate.  It  is 
in  the  East  and  West  Indies  far  otherwise,  and  even  in  the  south  of  Europe, 
{is  we  have  seen  by  the  wheat  from  Ancona.  Mr.  Sells,  who  had  resided  in 
some  of  the  West  India  islands,  stated  before  the  Entomological  Society  that 
"  C.  oryzce  was  exceedingly  abimdant  in  the  stores  there,  destroying  great 
quantities  of  Indian  corn  and  rice,  and,  to  prevent  its  attacks,  it  was  neces- 
sary to  expose  the  grain  to  the  sun,  and  to  winnow  it  frequently."  * 

It  is  the  G.  granaria  which  does  incredible  mischief  to  our  stored  com,  as 
may  be  collected  from  the  remarks  already  made,  and  barley  and  malt  suffer 
the  most  from  their  inroads.  I  put  these  beetles  into  a  box  with  barley, 
maize,  beans,  pease,  and  wheat,  one  autumn,  and  in  the  spring  I  found  the 
barley  was  all  eaten  out,  and  a  few  grains  of  the  maize  were  completely 
excavated,  but  the  wheat,  pease,  and  beans  were  untouched.  On  the  other 
hand,  in  December,  1843,  I  received  some  wheat  and  black  oats  from  Lynn, 
in  Norfolk,  in  which  the  weevils  abounded  and  had  caused  a  great  waste. 
The  season  suited  to  the  propagation  of  the  corn- weevils  appears  to  be  unin- 
terrupted, for  I  have  observed  them  in  extensive  flour-mills  in  Norfolk  in  the 
spring ;  in  June  and  Jvdy  they  were  abundant  in  the  sweepings  of  a  malt- 
house  in  Norwich;  in  September,  and  the  three  following  months,  in 
granaries,  and  during  the  winter  they  attacked  and  ate  up  some  pearl-barley; 

*  Transactions  of  the  Entomological  Society,  vol.  i.  p.  Ixxviii. 
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and  at  certain  congenial  periods  the  beetles  may  be  seen  in  multitudes,  even 
on  the  outside  of  granaries  and  malt-houses  in  London. 

So  important  is  this  subject,  that  a  variety  of  remedies  have  been  succes- 
sively proposed  for  many  years,  which  I  shall  now  consider ;  and  although 
some  of  them  may  appear  trifling,  tliey  will  not  only  show  how  far  advanced 
we  are  beyond  our  ancestors  in  such  knowledge,  but  they  may  chance  to 
elicit  better  modes  of  application,  and  even  to  suggest  new  ideas.  We  first 
hear  of  fumigation,  with  herbs  having  a  strong  and  disagreeable  odour ;  but 
this  seems  to  have  been  useless,  as  the  weevils,  by  burying  themselves 
amongst  the  grain,  are  by  no  means  incommoded,  whilst  the  corn  has  suf- 
fered from  fetid  and  diso-ustino-  scents  which  have  been  communicated  to  the 
o  o 

grain.  It  is  even  asserted  that  the  scent  of  spirits  of  tm-pentine  appeared  t(  > 
cause  the  weevils  no  inconvenience ;  but  I  think  if  it  had  been  persevered  in 
for  several  consecutive  days,  excluding,  at  the  same  time,  the  ingress  of  air, 
that  it  must  have  destroyed  them.  The  fumes  of  sulphur  are  said  to  be 
e(iually  inefficient ;  and  all  these  fumigations  are  still  less  adapted  to  destroy 
the  larvae,  as  the  smoke  cannot  penetrate  amongst  the  grain. 

Olivier*  also  says — "Some  have  imagined,  by  putting  the  corn  in  pan- 
nelled  cellars,  or  by  sifting  it  in  winter,  the  corn  would  be  secured  from  the 
weevils ;  but  this  is  a  great  mistake,  for,  independent  of  the  difficulty  of  pre- 
ventmg  its  germinating  and  rotting,  the  weevils  would  be  imdisturbed,  and 
more  sure  to  commit  their  ravages.  The  sifting  is  likewise  useless  in  winter, 
as  the  weevils  have  then  left  the  corn-heaps ;  the  eggs  are  also  so  well  glued 
to  the  grain  that  it  is  impossible  to  separate  them  by  sifting  or  stirring  with 
the  shovel.  Experiments  have  proved  that  a  sudden  heat  of  1 9°  (about  75° 
Fah.)  is  sufficient  to  destroy  the  weevils  t  without  burning  them ;  but  this 
would  not  suffi3cate  the  insects  when  they  are  buried  in  a  heap  of  corn.  It 
has  been  observed  that  a  heat  of  C0°  or  70°  (1G7°  or  190°  Fah.)  is  necessary 
to  kill  the  weevils  in  the  stove ;  but  this  excessive  heat,  which  has  the  advan- 
tage of  destroying  the  eggs  and  larvee  inclosed  in  the  grain,  is  capable  of 
tbying  the  corn  too  much,  even  of  burning  it,  and  yet  does  not  preserve  it 
from  the  insects  secreted  in  the  granary,  which  will  come  out  and  attack  it 
if  there  be  no  other  for  them." 

In  a  short  communication  to  the  Entomological  Transactions,  some  valu- 
able data  upon  this  point  are  fumi-shed  by  Mr.  Mills,  who  was  in  Madeira 

*  These  .suggestions  are  translated  from  the  Encyclopedic  Mcthodiqiie,  vol.  v.  p.  444. 

t  See  note,  p.  318.  The  discrepancies  and  attendant  doubts  regarding  these  subjects  are  fit 
inquiries  to  be  made  by  some  talented  chemist  and  entomologist ;  but  as  the  time  such  experiments 
and  investigations  require  cannot  be  expected  to  be  given  by  scientific  men  without  remuneration,  it 
is  to  be  hoped  that  some  plan  m.ay  be  adopted  by  the  government,  in  this  enlightened  age,  to  settle 
such  important  questions,  which  would  be  doing  an  essential  service  to  the  country. 
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from  Jamiary  to  August,  1835.  In  that  island  lie  thinks  the  eggs  are  first 
deposited  whilst  the  maize  is  in  flower,  and  he  ascertained  that  he  could 
hatch  the  eggs  at  110°  of  Fah.,  whilst  from  130°  to  140°  of  heat  killed  them. 
He  adds,  "A  gentleman  of  the  name  of  Wilkinson,  in  Madeira,  has  now 
established  a  heated  room  with  hot- water  pipes,  in  which  he  receives  as  many 
as  800  bags  of  wheat  at  a  time;  these  become  heated  tlnrough  at  about  135°, 
and  the  wheat,  when  resifted,  is  perfectly  cleansed  from  these  noxious  insects, 
and  makes  quite  as  good  bread  as  before.  I  also  tried  some  of  it  in  the 
ground  that  had  been  subjected  to  this  heat,  and  it  came  up."* 

Olivier  then  recommends  a  ventilator  to  introduce  cold  air,  which  has 
already  been  discussed  in  the  remedies  proposed  for  "  the  grain-moth,"  as  well 
as  the  forming  of  little  heaps  of  corn  in  the  spring,  to  act  as  decoys.  He 
says  that  when  the  weevils  have  taken  possession  of  them,  boiling-water 
should  be  poured  on  the  heap,  at  the  same  time  turning  it  over  with  a  shovel, 
in  order  that  the  heat  may  penetrate  everywhere :  it  ought  afterwards  to  be 
spread  to  dry,  and  then  sifted  to  free  it  from  the  dead  weevils.  This  should 
be  done  at  the  commencement  of  spring,  before  the  eggs  are  deposited,  by 
which  precaution  a  fresh  generation  is  stopped,  t  The  introduction  of  cold 
air  is,  I  expect,  to  be  recommended  for  various  reasons :  at  Lynn  in  Norfolk 
I  have  heard  it  is  the  practice,  and  the  readiest  way  of  getting  rid  of  the 
corn- weevils,  to  expose  an  empty  granary  to  two  or  three  nights'  frost  by 
setting  all  the  windows  open. 

In  a  French  work  we  are  told|  it  is  an  excellent  plan  "  to  lay  fleeces  of 
wool,  which  have  not  been  scoured,  on  the  grain ;  the  oily  matter  attracts  the 
insects  amongst  the  wool,  where  they  soon  die,  from  what  cause  is  not  exactly 
known.  M.  B.  C.  Payrandeau  related  to  the  Philomatic  Society  of  Paris, 
that  his  father  had  made  the  discovery  in  1811,  and  had  since  practised  it  on 
a  large  scale." 

After  aU  that  has  been  said,  I  shall  only  revert  to  the  necessity  of  keep- 
ing storehouses  clean  and  aired,  and  I  have  the  authority  of  gentlemen  of 
gi-eat  experience  in  London  to  state,  that  by  stirring  or  turning  over  the  malt 
frequently,  and  taking  every  opportunity  of  white- washing  the  walls  when- 
ever the  granaries  are  at  all  empty,  they  experience  no  loss  from  the  insects 
I  have  just  recorded. 

The  corn- weevils  are  frequently  accompanied  by  several  species  of  small 
Ijeetles,  which  assist  in  reducing  the  quantity  and  depreciating  the  quality  of 
the  corn  in  our  granaries.     Of  course  they  all  belong  to  the  order  Coleoptera, 

*  Observations  upon  the  Corn -weevils,  by  William  Mills,  Esq.,  F.L.S.  ;  Transactions  of  the 
Entomological  Society,  vol.  i.  p.  241.  t  Ency.  Mtthocl,  vol.  v.  p.  444. 

t  Bulletin  des  Sciences  Agriculture,  July,  1826,  p.  24. 
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and  the  first  is  included  in  the  family  CORTlCARlDiE  and  the  genus  SiL- 
VANUS.     It  is  named— 


SiLVi\:NUS  suRiNAMExsis — the  Com  Sllvanus. 

From  the  specific  name  it  may  be  inferred  that  this  little  beetle  has  been 
imported  originally  from  Surinam.  It  is  now  a  constant  inhabitant  of 
om'  stores  and  warehouses ;  and  from  its  infesting  corn,  it  was  described  by 
Fabricius  as  Anohium  frumentarium ;  and  subsequently  as  Dermes^es  sex- 
dentatum,  from  the  spines  on  the  sides  of  the  thorax.  Linnceus's  name 
having  the  right  of  priority,  I  shall  retain  it. 

9.  S.  surinamensis  (fig.  24)  is  only  1^  line  long  (A;),  and  very  narrow:  it 
is  flat,  of  a  rusty  brown  colour,  thickly  and  coarsely  punctm-ed,  and  sparingly 
clothed  with  short,  yellow,  depressed  hairs:  the  head  is  large  and  subtri- 
gonate,  the  nose  appears  truncated,  but  it  is  semicircular  in  front,  and  conceals 
the  mouth,  wliich  is  composed  of  an  upper  and  under  lip,  two  little  horny 
jaws,  maxillie  and  j^alpi:  the  antennse  are  inserted  imder  the  reflexed  sides 
of  the  head,  stout,  straight^  pubescent,  nearly  as  long  as  the  head  and  thorax, 
and  eleven-jointed,  basal  joint  stoutish,  second  and  thii-d  obovate,  five  follow- 
ing globose  or  cup-shaped,  the  remainder  forming  an  elongated  club,  the  basal 
and  second  joints  being  cup-shaped,  the  apical  one  more  orbicular:  the  eyes 
are  black,  small,  hemispherical,  and  coarsely  granulated:  the  thorax  is  per- 
fectly oval,  and  a  little  broader  tlian  the  head  at  the  middle ;  there  are  three 
ridges  down  the  back,  forming  two  broad  cliannels,  and  on  each  margin  are 
six  teeth ;  scutellum  minute :  the  elytra  are  long,  elliptical,  and  broader  than 
the  thorax,  with  four  sHghtly- elevated  lines  down  each,  between  them  are 
double  rows  of  pimctures,  and  series  of  little  shining  yellow  bristles :  beneath 
them  are  two  ample  wings :  legs  six,  and  short ;  thighs  stout ;  shanks  clavate ; 
feet  five -jointed,  three  first  joints  short,  fom-th  exceedingly  minute,  fifth 
clavate,  terminated  by  two  claws. 

The  larva  is  a  little  depressed,  yellowish  white  worm  (fig.  22  magnified,  i 
being  the  natural  length) ;  it  is  composed  of  a  tolerably  large  head,  with  two 
pointed  jaws  and  two  little  horns,  and  of  twelve  transverse  segments ;  tlie 
tail  is  somewhat  conical,  and  it  has  six  articulated  legs :  the  pupa  (fig.  23,  j, 
the  natural  length)  is  of  the  same  colom* ;  the  head  is  bent  down ;  the  thorax 
is  suborbicular  with  thVee  ridges ;  the  sides  with  a  few  short  spines ;  scutel- 
lum elongated:  elytra  wrapped  over  the  sides  and  striated:  abdomen  with 
distinct  segments,  the  sides  with  short  thick  points  like  the  thorax. 

Mr.  Ingpen  bred  this  insect  from  bran  he  received  from  Scotland ;  and  it 
appears  to  be  natm'alized,  from  its  being  found  in  various  parts  of  England 
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and  Scotlcand  under  the  bark  of  trees.     It  breeds  in  rice  and  divers  kinds  of 
corn ;  it  also  inhabits  dried  figs,  and  will  feed  on  sugar. 

Cucujus  TESTACEUS — the  Com  Cucujus. 

Tliis  is  a  still  smaller  beetle,  which  accompanies  the  corn-weevils,  and  was 
foimd  by  Mr.  C.  C.  Babington  in  a  granary  at  Cambridge  in  gi'eat  abundance, 
and  a  closely  allied  species,  or  it  may  be  the  other  sex  merely,  was  observed 
in  granaries  and  corn-bins  in  Norfolk  about  thii'ty  years  back,  in  the  month 
of  December,  at  which  period  Mr.  Ingpen  detected  it  in  an  old  decayed  elm 
tree  in  Wiltshire.  The  G.  testaceus,  however,  is  decidedly  a  corn-feeding 
insect,  for  in  examining  the  wheat  from  Ancona,  and  cutting  ojDcn  the  gTains, 
I  found  two  with  the  Cucujus  in  them,  as  shown  by  the  cavity  at  the  top  of 
fig.  13,  Plate  K,  and  more  distinctly  exhibited  at  fig.  14,  ^:  in  this  cell, 
which  is  opposite  to  the  point  occupied  by  the  corn- weevil,  the  Cucujus  was 
l3dng  dead,  and  there  were  two  or  three  little  holes  in  the  skin  of  the  wheat 
as  minute  as  the  point  of  a  needle. 

This  beetle  belongs  to  a  small  family  called  CUCUJID^,  which  comprises 
the  genus  Cucujus,  and  from  the  colour  of  the  insect  it  has  been  named  by 
Fabricius — 

10.  Cucujus  testaceus  (Plate  K,  and  No.  46,  figs.  26) :  it  is  only  1  line 
long  (figs,  m),  very  narrow  and  depressed,  finely  but  not  thickly  punctm'ed, 

and  clothed  with  short,  soft,  ochreous 

No.  4B. 

pubescence,  and  is  of  a  bright  shin- 
ing testaceous  colour:  the  head  is 
broad,  with  a  small  black  eye  on 
each  side  towards  the  base;  it  is 
narrowed  before,  and  to  the  nose  is 
attached  the  labrum,  under  which 
are  two  toothed  jaws,  two  maxillae 
and  palpi,  and  an  under  lip  with  two 
more  palpi;  before  the  eyes  are  placed 
the  antennae,  which  are  longer  than  the  head  and  thorax,  straight,  moniliform, 
hairy,  and  eleven-jointed;  basal  joint  stoutish  and  oval,  the  following  more 
or  less  globose,  the  three  last  thickened,  top-shaped,  and  forming  a  somewhat 
elongated  club,  the  terminal  joint  having  a  little  hairy  tubercle  at  the  tip: 
thorax  rather  broader  than  the  head,  somewhat  quadrate,  but  a  little  narrowed 
behind,  with  the  angles  acute,  the  sides  margined :  scutellum  small  and  trans- 
verse :  elytra  very  much  depressed,  elliptical,  often  slightly  concave,  broader 
than  the  thorax  and  nearly  tlu'ice  as  long,  concealing  two  ample  folded 
wings:  legs  six,  rather  small,  intermediate  pair  a  little  the  shortest;  thighs 
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stout ;  shanks  slender  and  simple,  with  a  spine  at  the  apex ;  tarsi  very  slendei-, 
five-jointed,  first  four  joints  very  small,  fifth  long,  clavate ;  the  hinder  pair 
is  only  four-jointed  in  the  males;  claws  two.* 

"With  them  I  had  also  the  good  foi-tune  to  find  the  larva  (figs.  I) :  it  is  a 
little  longer  than  the  beetle,  narrow,  very  nmch  depressed,  of  an  ochreous 
colour,  sparingly  hairy,  and  formed  of  tldrteen  segments,  including  the  head, 
which  is  somewhat  orbicular,  with  two  minute  antennae  and  two  palpi;  it 
has  six  pectoral,  short,  articulated  legs,  the  segment  at  the  tail  is  the  longest, 
semi-ovate,  recurved,  and  terminated  by  two  little  spines  forming  a  fork: 
figs.  25,  greatly  magnified.  I  have  never  seen  the  pupa.  Another  species  of 
Cucujus,  a})parently  the  minutus  of  Olivier,  infests  the  maize. 

Ptinus  crenatus — the  Oval  Ptinns. 

Another  small  beetle  is  often  associated  with  these  insects  in  old  granaries, 
and  by  eating  into  the  floors  and  rafters  in  which  they  breed,  not  only  reduce 
the  wood- work  to  powder,  but  prepare  commodious  retreats  for  the  larvfe  of 
the  corn-moths  and  the  grain-weevils.  The  mischief  might  be  prevented,  I 
expect,  by  kyanizing  the  timber  employed  in  such  buildings.  This  coleop- 
terous insect  belongs  to  the  family  Ptinid^  and  the  genus  Ptinus.  From 
the  difference  of  form  in  the  sexes,  the  male  was  described  as  the  P.  ovatus 
and  the  female  as  P.  cerevisice  by  ovir  comitryman  Marsham,  but  it  had  pre- 
viously been  named  by  Fabricius — 

11.  P.  crenatus.  —  It  is  of  a  rusty  brown  colour;  the  male  is  scarcely 
1  line  long  and  -|  broad ;  the  female  is  sometimes  1 1  line  long  and  |  broad ; 
the  head  droops  and  is  densely  clothed  with  yellow  hairs ;  the  eyes  are  small, 
black,  prominent,  and  lateral ;  antennae  long  in  the  male,  filiform,  pubescent, 
and  eleven-jointed,  basal  joint  stout;  the  following  elongated,  terminal  one 
conical;  shorter  in  the  female,  the  joints  more  ovate-truncate:  the  thorax  is 
somewhat  orbicular,  narrowed  at  the  base,  very  convex,  with  a  central  ridge 
and  two  lateral  tubercles,  the  spaces  between  them  clothed  with  long  yellow- 
ish hairs ;  scutellum  very  minute ;  elytra  oval,  more  globose  in  the  female, 
with  lines  of  punctm*es  and  series  of  yellowish  hairs ;  the  legs  are  of  moderate 
size  and  pubescent ;  the  thighs  clavate ;  shanks  rather  long  and  slender ;  feet 
longish,  five-jointed,  basal  joint  the  longest,  fourth  the  smallest;  claws  small. t 

*  Dissections  of  the  mouth,  and  more  ample  characters,  will  be  f<iuiid  in  Curtis's  Brit  ink  Entomo- 
logy, fol.  and  Plate  510. 

+  Mons.  Audouin  discovered  in  the  granaries  at  Versailles  the  little  beetle  Ptinus  fur,  with  its 
larva  in  great  abundance,  and  he  clearly  ascertained  that  they  fed  on  the  flour  and  damaged  it  to  a 
great  extent.— .4»»wa/es  de  la  Soc.  Ent.  de  France,  vol.  v.  p.  Ixii. 
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Uloma  cornuta — the  Horned  Maize-heetle* 
I  ought  not  to  omit  mentioning  a  beetle  which  not  only  inhabits  maize, 
in  the  spikes  of  which  it  has  been  fomid  alive  in  this  comitiy,  but  I  have 
frequently  taken  it  out  of  bread  in  London.  It  is  a  native  of  Portugal,  and 
no  doubt  is  imported  with  the  corn.  This  coleopterous  insect  belongs  to  the 
family  Tenebrionid^  and  the  genus  Uloma  :  the  species  has  been  described 
b}'-  Fabriciust  as  the — 

12.  Uloma  cornuta. — It  is  tawny  feiTuginous,  smooth,  shining,  and  very 
finely  punctured,  elliptical,  and  shghtly  depressed.  The  male  has  a  broad 
head,  the  sides  of  the  clypeus  are  dilated  and  form  a  winged  margin,  which 
passes  across  the  centre  of  the  black  eyes ;  between  them  is  a  pair  of  tubercles, 
and  in  front  project  the  two  curved  pointed  jaws:  in  the  female  the  jaws  are 
small,  and  the  margin  of  the  clypeus  is  simply  dilated:  antennse  inserted 
under  the  clypeus  not  so  long  as  the  thorax,  straight,  slightly  tliickening  to 
the  apex,  eleven-jointed,  basal  joint  cm-ved,  second  the  smallest,  the  foUomng 
more  or  less  cup- shaped,  the  terminal  one  orbicular:  thorax  transverse-quad- 
rate, the  sides  a  little  convex,  the  hinder  angles  acute:  scuteUum  minute, 
semi-ovate :  elytra  not  broader  than  the  thorax,  but  long  and  elliptical,  the 
margin  a  little  reflexed,  minutely  punctured,  with  ten  punctured  striae  on 
each,  the  first  short:  legs  simple,  tarsi  five-jointed  excepting  the  hinder  pair, 
which  are  only  four-jointed:  claws  two:  length.  If  line;  breadth,  §  line.j 
Trogosita  mauritanica — the  Cadelle. 
The  histor}^  of  this  beetle  will  complete  my  observations  upon  the  insects 
which  infest  granaries  and  barns.  It  has  evidently  been  introduced  fi-om 
the  shores  of  Africa,  in  which  country  it  is  abundant,  as  weU  as  in  America, 
and  has  now  spread  itself  over  a  great  part  of  Em-ope,  so  that  it  is  common 
in  the  south  of  France  in  the  larva  state,  and  makes  very  great  havoc 
amongst  the  corn  locked  up  in  granaries ;  it  also  attacks  dead  trees,  and  even 
bread  and  nuts.  No  doubt  the  specimens  found  in  this  country  of  the  T. 
mauritanica  have  been  imported  amongst  fniits  or  gi-ain,  but  it  is  clear  that 
they  colonize  occasionally,  from  the  fact  that  Mr.  C.  C.  Babington  found  them 
in  the  rotten  floor  of  a  malt-house  in  Cambridge.  Mr.  Kirkup  also  bred  the 
beetle  from  a  Spanish  almond,  in  which  it  Kved  as  a  larva  for  fifteen  months, 
after  which  it  remained  alive  as  a  beetle  for  twenty-one  months,  making  a 
period  of  three  years,  besides  the  time  it  had  been  in  existence  previous  to  its 
being  discovered  in  the  almond.  § 

*  Myrmidiusfcrruf/ineus,  Leach,  is,  I  believe,  tlie  female. 

+  Ento'oiologia  Systematica,  vol.  i.  p.  112,  No.  13. 

t  For  dissections,  and  the  other  species,  see  Curtis's  British  Entomology,  fcl.  and  Plate  363. 

%  Transactions  of  the  Entomological  Society,  first  series,  1812,  vol.  i.  p.  329. 
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The  larvfie  are  called  Cadelle  in  the  south  of  France,  and  they  are  particu- 
larly destructive,  because  they  eat  the  outside  of  the  grain,  and,  passing  from 
one  to  another,  they  injure  as  much  or  more  than  they  consume.  They  do 
the  greatest  mischief  at  the  end  of  winter,  when  they  are  full  grown,  and  are 
about  8  lines  long  and  1  line  broad :  the  body  is  whitish,  composed  of  twelve 
segments,  distinct  enough  and  rough,  with  short  scattered  hairs:  the  head  is 
hard,  scaly,  black,  and  furnished  with  two  curved,  sharp,  horny  jaws:  the 
three  thoracic  segments  of  the  body  bear  each  a  pair  of  short  scaly  legs,  and 
a  pair  of  obscure  spots ;  the  anal  segment  is  terminated  by  two  very  horny 
hooks :  figs.  27 ;  n,  the  natural  length.  They  enter  the  earth,  or  bury  them- 
selves in  dust,  to  become  pupae,  of  which  I  have  no  description. 

The  beetle  belongs  to  the  ftimily  Trogositid^  and  the  genus  Trogostta. 
Liun?eus  was  well  acquainted  with  this  species,  which  he  named — 

12.  T.  mauritanica,  and  it  is  the  T.  carahoides  of  Fabricius  (figs.  28).  It 
is  i  lines  long  and  1|  broad  (figs,  o),  depressed  and  regularly  punctured,  of  a 
pitchy  colom-,  with  a  shade  of  chestnut ;  the  antennae  are  rather  short,  remote, 
and  inserted  in  a  deep  cavity  before  the  eyes;  they  are  clavate,  slightly 
pubescent,  and  eleven-jointed;  basal  joint  stoutish,  second  minute,  third  a 
little  oblong,  the  remainder  increasing  in  diameter,  three  or  four  of  the  ter- 
minal ones  forming  a  compressed  club,  a  little  produced  internally,  the  apical 
joint  suborbicular ;  the  mouth  is  furnished  with  an  upper  and  under  lip,  two 
strong  bifid  jaws,  black  at  their  tips  and  meeting  in  front,  two  ciliated 
maxillae  and  palpi,  which  are  subferruginous :  head  broad,  semi -orbicular, 
hollowed  on  the  crown:  eyes  small,  black,  lateral,  and  not  touching  the 
thorax,  which  is  broader  than  the  head,  somewhat  orbicular,  broadest  before, 
roimded  at  the  base,  the  sides  slightly  margined,  anterior  angles  produced  and 
incurved,  posterior  acute;  scutellum  small,  semi-ovate;  elytra  broader  than 
the  thorax,  from  which  they  are  separated  by  a  narrow  neck  and  nearly  tlu'ice 
as  long,  elliptical,  a  little  narrowed  towards  the  base,  with  nine  delicately 
pmictured  striae  on  each,  the  interstices  punctured  and  transversely  scratched ; 
wings  moderately  ample;  six  legs  short,  anterior  pair  the  stoutest;  thighs 
very  short  and  stout ;  shanks  short,  compressed,  dilated  at  the  apex,  especially 
the  anterior,  with  two  minute  teeth  at  the  outer  and  two  curved  spurs  at  the 
inner  angle ;  tarsi  as  long  as  the  tibiae  and  four-jointed,  ciliated  beneath,  first 
three  joints  short,  fom-th  long  and  clavate;  claws  strong  and  curved. 

The  beetle  is  carnivorous,  and  makes  some  amends  for  the  mischief  it  had 
done  in  its  larva  state  by  destroying  the  Tinea  granella,  and  it  is  not  yet 
known  where  the  female  deposits  her  eggs.'^ 

*  It  is  said  also  to  feed  on  tlie  receptacle  of  wheat  in  granaries. — See  Transactions  of  (he  Enlomo- 
lo(/ical  Society,  vol.  iii.  p.  xx. 


334  FARM   INSECTS. 

Tliere  are,  however,  two  beetles  wliich  are  far  from  uncommon  in  fioiir- 
mills,  flour-stores,  and  even  in  the  flour-bins  of  dwelling-houses,  which  will 
complete  this  portion  of  our  subject.     The  first  is  named — ■ 

13.  Tenebrio  molitor,  Linn.  —  the  Meal-worm  Beetle. — It  generates  in 
flour,  bran,  and  meal  bins,  and  is  consequently  found  in  granaries,  mills,  and 
farm-houses.  The  beetles  appear  in  April,  May,  and  June.  They  are  smooth, 
slightly  depressed,  and  of  a  pitchy  or  chestnut  colour,  especially  the  under 
side  and  legs;  minutely  and  closely  punctm^ed;  head  somewhat  orbicular, 
with  two  small  eyes,  and  short,  slender,  eleven -jointed  horns:  thorax  sub- 
quadrate  ;  hinder  angles  acute :  elytra 
elliptical,  with  sixteen  shallow  furrows, 
and  beneath  them  ample  wings,  which 
are  smoky  on  the  costa:  legs  stout; 
feet  five-jointed,  hinder  pair  with  only 
four  joints:  No.  47,  fig.  1 ;  flying  and 
magnified  at  2.  The  meal-worm  is 
cylindi-ic,  smooth,  ochreous,  with  bright 
rusty  bands,  and  a  few  scattered  hairs ; 
two  small  horns,  six  pectoral  legs, 
and  two  minute  spines  at  the  tail  (3).  The  pupa  (4)  is  pale  ochreous,  with 
the  members  visible,  and  two  spines  at  the  tail.     The  second  species  is — 

14.  T.  ohscurus,  Fab.  —  It  is  similar  in  form  to  the  foregoing,  but  the 
beetle  is  dull  black,  the  under  side,  horns,  feelers,  and  feet,  chestnut  colour, 
and  the  thorax  is  longer.  The  larva  is  shining,  pale-brown,  and  prefers  dry 
and  sound  flour,  whilst  the  other  meal-worm  thrives  best  amongst  damp  and 
damaged  flour.  T.  molitor  is  an  old  inhabitant  of  England,  but  7\  ohscurus 
has  been  introduced  with  American  flour,  and  is  sometimes  abundant  in 
London  and  the  provinces.  Cleanliness  is  the  best  guard  against  these 
insects ;  and  the  meal-worm  is  a  favourite  food  of  nightingales. 

Having  now,  by  descriptions  and  illustrations,  enabled  the  reader  to 
identify  these  pests,  and,  by  tracing  their  histories,  exposed  their  vulnerable 
points,  it  is  for  those  who  have  the  opportunity  to  follow  up  the  inquiry,  and 
to  supply  those  deficiencies  in  the  economy  of  the  insects  which  are  wanting 
to  complete  the  account  of  their  metamorphoses;  and  we  recommend  the 
parties  interested  in  these  investigations  to  practise  those  remedies  best 
suited  to  each  case,  and,  above  all,  to  communicate  the  result  to  men  of 
science  as  well  as  to  the  public. 

There  are  so  many  interests  concerned  in  this  portion  of  our  subject,  that 
no  one  could  be  indifferent  to  the  transformations  of  these  noxious  insects,  if 
it  were  not  that  an  immense  proportion  of  the  pubKc  is  ill  informed,  or  totally 
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ignorant  of  the  silent  but  powerful  operations  of  nature.  There  is  still  one 
important  topic  which  I  have  not  yet  alluded  to,  but  which  is  deserving  of 
attention.  In  looking  back  to  the  variety  of  insects  that  feed  upon  the  corn 
in  gi-anaries,  and  the  multitudes  that  are  often  congregated  in  one  heap,  there 
can  be  no  doubt  that  a  very  large  portion  of  them  must  be  occasionally 
ground  up  with  the  corn  and  consumed  by  the  public.  This  is  not  only  a 
disagreeable  fact,  but  it  may  be  the  source  of  very  serious  consequences,  for  I 
think  it  not  improbable  that  many  diseases  might  be  traced  to  the  insects 
which  are  converted  with  the  infested  flour  into  bread,  amounting  to  such 
a  large  percentage,  that  if  they  have  the  slightest  medicinal  or  deleterious 
(qualities,  it  is  impossible  to  deny  the  influence  they  must  exercise  upon  the 
human  system.*  I  have  known  bushels  of  cocoa-nuts,  which  were  every  one 
worm-eaten  and  full  of  maggots,  with  their  webs,  excrement,  cast-off"  skins, 
pupae  and  cocoons,  all  ground  down  to  make  chocolate,  flavoured,  I  suppose, 
with  vanilla! 

SUMMARY   OF   THE   FOREGOING   CHAPTER. 

Scopula  frunientalis  inhabits  ivheat  fields  in  June;  the  caterpillar  is 
injm-ious  to  the  crop. 

Pyralis  secalis.  The  caterpillar  lives  in  stems  of  rye,  rendering  the  ears 
white  and  empty. 

Cater'pillars  of  Apamea  I-niger  in  ivheat  plants  in  March. 

A  hymenopterous  parasitic  fly  infests  these  larvce. 

The  caterpillar  of  a  moth,  Leucania  obsoleta,  will  eat  the  leaves  of  the 
oats. 

They  only  come  out  at  n  ight  to  feed. 

The  slug-like  larvce  of  a  beetle,  Crioceris  melanopa,  feed  upon  the  oat 
leaves  in  Jime. 

The  caterpillar  of  a  full-bodied  moth  feeding  on  the  corn  in  a  barn. 

They  disliked  the  light,  and  buried  themselves  amongst  the  corn. 

They  spun  fine  but  sligld  cocoons,  attaching  grains  and  chaff"  outside, 
previous  to  becoming  chrysalides. 

Numerous  grain-feeding  insects  imported  with  corn. 

Cleanliness  in  granaries  an  important  object  in  checking  their  ravages. 

Noxious  insects  much  more  abundant  in  the  south  of  France,  Italy,  &:c., 
owing  to  the  high  temperature. 

This  has  led  to  the  cultivation  oi  Entomology  generally  abroad. 

*  A  medical  man  in  Madeira  assured  Mr.  Mills  "that  he  considered  the  wings  and  the  crusta- 
ceous  parts  of  the  weevil  so  heating  to  the  system  as  to  be  almost  as  injurious  as  Cantharides,  taken 
internally,  on  a  slow  scale." — Transactions  of  the  Entomological  Society,  vol.  i.  p.  242. 
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Laivs  passed  for  the  destruction  of  insects,  and  distinguished  men  engaged 
by  the  governments  to  investigate  the  causes  of  the  failure  of  crops. 

Our  cold  diinate  destroys  many  imported  insects;  whilst  others,  more 
hardy,  become  naturalized. 

Insects  appear  to  'progress  from  the  south-east  to  the  west  or  north,  and 
often  disappear  suddenly. 

The  little  com -moth,  Butalls  cerealella,  commits  dreadful  ravages  in 
France,  entailing  fainine  and  epidemics. 

It  is  gradually  spreading  itself  in  Central  France,  and  seems  to  have 
reached  the  United  States. 

The  infested  corn  loses  40  per  cent,  in  weight,  and  75  j^^i'  cent,  of  floirr. 

The  caterpillars  live  in  the  grain  of  wheat,  barley,  oats,  and  maize. 

The  moth  deposits  twenty  or  thirty  eggs  upon  the  grain  in  the  field  as 
well  as  in  the  granary. 

They  hatch  in  six  or  seven  days,  sometimes  in  four  days. 

The  little  caterpillar  eats  into  the  grain,  only  one  occupying  each  kernel. 

When  the  flour  is  all  consumed  it  changes  to  a  pupa  inside  the  husk, 
which  it  lines  with  a  silken  weh. 

The  grains  at  this  time  appear  perfectly  sound  to  the  eye,  but  are  soft 
to  the  touch. 

They  seem  to  devour  their  own  excrement  once  or  twice. 

The  end  of  November  there  are  many  caterpillars  in  the  grain;  in  the 
spring  mostly  pupce. 

Some  of  the  eggs  hatch  much  earlier  than  others. 

The  moths  appear  in  the  beginning  of  May  or  in  June,  and  again  in 
November. 

They  make  their  way  out  of  the  grain  through  a  little  hole  cut  by  the 
caterpillar,  and  live  only  tiuo  or  three  ^ueel's. 

A  parasitic  fly,  amounting  to  twenty,  is  sometimes  hatched  from  one 
pupa. 

The  moths  hatched  in  May  escape  by  the  ivimloivs,  those  that  are  born 
after  harvest  remain  in  the  granaries. 

The  caterpillars  and  chrysalides  may  be  hilled  by  applying  heat,  and  its 
moderate  action  for  a  certain  period  is  more  efficacious  than  intensity  for  a 
short  time. 

An  insect-mill,  like  a  coffee-roaster,  at  a  temperatm-e  of  about  1C7°  of 
Fahrenheit,  will  deprive  the  beetles  of  life  in  the  grain. 

Corn  submitted  to  this  heat  is  not  more  subject  to  ferment,  to  be  devoured 
by  insects,  nor  is  it  less  capable  of  vegetating,  than  that  which  has  not  under- 
gone the  operation. 
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The  expenses  attending  it  do  not  amount  to  three  fart  Jem  gs  per  bushel. 

Another  machine  for  shaking  tlio  grain  is  expected  to  destroy  the  insect 
in  its  different  stages. 

The  wolf,  or  little  grain-moth,  is  abundant  in  o\n-  granaries  from  April 
till  August. 

The  caterpillar  does  incredible  miscliief  to  bonded  corn,  feeding  on  wheat, 
barley,  rye,  and  oats,  and  it  is  said  also  on  old  timber,  books,  boxes,  woollen 
stuffs,  &c. 

The  female  moth  lays  about  thirty  eggs,  depositing  one  or  two  on  each 
grain. 

Tiie  caterpillars  hatch  in  sixteen  days  or  less,  and  penetrate  the  grain, 
eventually  uniting  several  together  by  a  web. 

They  sometimes  cover  the  whole  mass  of  corn  with  a  iveb  three  inches 
thick. 

In  August  or  September  they  are  full  grown,  and  leave  the  corn-heaps, 
and  change  to  chrysalides  in  a  web  in  the  floor,  walls,  or  roof,  and  will  even 
eat  into  the  knots  of  fir  saturated  with  turpentine. 

They  live  there  as  larva;  until  March,  or  even  Moaj,  when  they  are  trans- 
formed to  chryscdides. 

The  moth  deposits  its  eggs  on  the  sheaves  in  the  field,  as  well  as  on  the 
corn  that  is  housed. 

Before  filling  an  empty  granary,  cleanse,  scour,  and  white -wash  it 
thoroughly,  in  the  winter  if  possible. 

Other  remedies,  by  tlie  application  of  heat  or  cold,  should  be  tried  in 
summer,  when  the  larvie  are  at  work. 

The  moths  may  be  destroyed  in  the  spring  by  burning  lamps  or  gas- 
lights, at  the  same  season  turn  over  the  corn  to  destroy  the  eggs  and  disturb 
the  young  caterpillars. 

Plaster  the  avails  smooth  inside,  filling  up  all  cracks,  &c.  Stop  all 
apertures,  covering  those  for  ventilation  Avith  wire-gauze. 

KiUi-drying  at  about  78°  Fah.  will  kill  the  larvce  when  they  are 
feeding. 

The  caterpillars  cannot  bear  a  lower  temperature  tlian  55°  Fah. ;  they 
became  torpid  at  about  46°,  and  soon  die. 

Cold  currents  of  air,  introduced  b}'  small  windows  near  the  floor,  is  a 
sure  remedy. 

Burning  sidphur,  and  creating  sulphuric  acid,  will  kill  the  moths  in  a 
close  apartment. 

Corn  has  thus  been  kept  by  the  party  recommending  this  mode  for  six 
years. 
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It  is  feared  the  caterpillars  will  escape  the  fumigation  by  bvirying  them- 
selves in  the  corn-heaps. 

Scattering  salt  over  the  corn  is  beneficial,  and  if  powdered  and  mixed 
with  the  corn  will  kill  the  caterpillars ;  or  it  may  be  dissolved  in  water  and 
sprinkled  over  the  heaps. 

A  small  heap  of  corn  left  undisturbed,  frequently  turning  over  the  rest, 
is  a  sure  and  simple  plan  of  catching  the  larvm,  and  they  can  easily  be 
destroyed  by  pouring  boiling  water  ovei-. 

Diseased  corn  should  be  sown  deep,  to  prevent  the  moths  escaping  from 
the  chrysalides. 

If  corn  be  left  long  standing  in  the  field,  the  moths  soon  deposit  their 
eggs  in  the  ears. 

Bats,  spiders,  and  small  birds  are  the  natural  enemies  of  the  grain-moth. 

The  rice-weevil  is  found  amongst  rice,  and  in  vjhcat  imported  from  Italy ^ 
in  granaries,  and  in  ships. 

The  maggot  lives  in  the  gi-ain  and  feeds  on  the  flour. 

The  grains  appear  sound  outside,  with  a  minute  hole  towards  the 
bottom. 

About  ninety -five  per  cent,  of  the  flour  destroyed  in  a  sample  from  Ancona. 

The  pupae  are  similar  to  those  of  other  weevils. 

An  apterous  parasitic  insect,  one  of  the  Dip)lolepidce,  preys  upon  them. 

The  granary-tveevil  bores  a  hole  in  the  grain  of  wheat,  and  deposits  an 
egg  in  it. 

The  maggot  lives  in  the  grain,  changes  to  a  pujxi  there,  and  in  eight  or 
ten  days  the  weevil  eats  its  way  through  the  skin. 

Only  one  ^maggot  lives  in  each,  grain,  and  it  is  in  this  state  they  do  so 
much  mischief,  although  the  lueevils  are  believed  to  feed  upon  the  corn  also. 

If  the  temperature  be  kept  under  .50°  Fah.  the  sexes  do  not  pair,  and  they 
do  no  further  mischief 

Wlien  it  is  cold  the  weevils  become  torpid. 

In  April  they  pair,  if  the  temperature  be  54°,  and  they  go  on  2'>'>'opagat~ 
ing  until  the  end  of  August. 

The  vjarmer  the  iveather  the  more  eggs  are  deposited,  but  the  females 
cease  to  lay  when  it  becomes  cold. 

So  fast  do  they  viultiply  in  the  south  of  France,  that  sometimes  in  a 
corn-heap  nothing  but  the  husks  are  left. 

It  does  not  take  more  than  six  tveeks  to  undergo  all  the  changes,  from  tlie 
laying  of  the  egg  to  the  hatching  of  the  weevil. 

It  is  calculated  that  604-5  indi\dduals  may  be  reared  from  one  pair  of 
iveevils  in  a  summer. 
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As  soou  as  the  female  is  impregnated,  she  buries  herself  in  the  corn-heap 
to  lay  her  eggs. 

The  presence  of  these  insects  in  the  grain  cannot  he  detected  by  looking 
at  a  corn-heap,  but  on  throwing  the  grains  into  water  they  Jloat. 

As  long  as  the  lueather  remains  hot,  the  weevils  keep  in  the  corn-heaps. 

When  tlie  mornings  become  cool  they  leave  them,  and  secrete  themselves 
in  crevices  and  chinks  in  the  walls,  wood,  &c. 

The  weevils  do  not  like  light,  and  bury  themselves  if  possible  when 
exposed  to  it. 

The  granary-weevils  are  never  found  in  the  fields  in  England,  and  con- 
sequently the  eggs  are  only  laid  when  the  corn  is  housed. 

The  granary-weevil  can  bear  our  climate  much  better  than  the  rice- weevil. 

In  the  East  and  West  Indies  Calandra  oryzce  is  exceedingly  abundant 
in  the  magazines. 

They  expose  tlie  grain  to  the  sun,  and  ivinnoiu  it  frequently. 

Barley  and  malt  suffer  most  from  the  Calandra  granaria.  On  placing 
the  beetles  in  a  box  with  barley,  maize,  wheat,  pease,  and  beans,  they  only 
attacked  the  two  first;  but  in  other  instances  wheat  and  black  oats  were 
devoured. 

In  mild  seasons  the  granary-iveevil  may  be  found  all  the  year  in  warm 
granaries  and  mills,  and  in  sultry  weather  on  the  outsides  of  the  buildings. 

Fumigating  with  strong-scented  herbs  only  communicates  a  disagreeable 
odour  to  the  grain,  as  the  weevils  escape  by  burying  themselves  in  the  corn. 

The  scent  of  spirits  of  turjyentine  did  not  appear  to  incommode  the 
weevils,  but  it  would,  if  persevered  in,  at  the  same  time  excluding  the  atmo- 
spheric air. 

The  fumes  of  sulphur  failed  from  the  same  cause,  and  still  less  affect  the 
larvae  contained  in  the  grain. 

Placing  the  corn  in  close  cellars  the  worst  of  all  pi'oceedings,  as  the 
iveevils  delight  in  darkness  and  being  undisturbed. 

Sifting  in  the  winter  useless,  as  the  weevils  are  not  then  in  the  corn- 


A  sudden  heat  of  75°  Fah.  will  destroy  the  iveevils,  but  it  will  not  suffo- 
cate them  when  bm-ied  in  the  corn-heaps. 

The  eggs  and  larvce,  as  well  as  the  weevils,  are  destroyed  by  190°  Fah., 
but  it  also  scorches  the  corn. 

In  Madeira  the  eggs  are  believed  to  be  laid  in  the  flowers  of  the  maize. 

The  eggs  are  hatched  at  110°  Fah.,  whilst  130°  to  140°  killed  them. 

A  room  heated  to  135°  by  hot  ivater-pipes  has  been  constructed  in  Madeira, 
which  answers  every  purpose. 


340  FARM   INSECTS. 

The  ivheat  subjected  to  this  high  temperature  vegetated  in  the  ground. 

In  Norfolk  tlie  windoivs  of  an  empty  granary  are  set  open  for  two  or 
three  nights  dm-ing  a,  frost,  which  expels  the  weevils. 

Fleeces  of  vjool  laid  on  the  corn-heaps  attract  and  kill  the  lueevils. 

In  London  the  malt  does  not  suffer  from  these  pests,  when  tvhite-washing 
the  gTanaries  and  frequently  stirring  or  turning  over  the  heaps  are  regularly 
attended  to. 

A  little  beetle  called  Silvanus  surinamensis,  with  its  larvse  and  pup?e, 
sometimes  aboimd  in  granaries. 

It  inhabits  bran  also,  and  is  found  under  the  hark  of  trees. 

A  smaller  beetle,  called  Gucujus  testaceus,  has  been  found  in  great  abun- 
dance in  granaries  and  mills.  It  has  also  been  detected  under  the  hark  of 
elm  trees  in  Decemher. 

Inhabited  the  wheat  from  Ancona  with  its  larva. 

Another  species,  the  Gucujus  minutus,  infests  the  maize. 

Ptinus  crenatus  often  accompanies  them,  eating  into  the  floors  and  ivood- 
\uork. 

Kyanizing  the  timber  used,  the  best  remedy  against  their  inroads. 

Uloma  cornuta  is  a  beetle  which  inhabits  the  maize-spikes,  and  is  often 
found  in  London  bread. 

The  Gadelle  is  the  larva  of  a  beetle  which  is  mischievous  in  granaries^ 
especially  in  the  south  of  France. 

It  inhabits  also  dead  trees,  and  will  attack  bread  and  dried  fruit. 

It  has  been  imported,  and  a  colony  of  them  was  found  in  the  floor  of  a 
malt-house  in  Cambridge. 

It  was  bred  from  a  Spanish  almond,  in  which  it  lived  as  a  larva  and 
beetle  for  three  years. 

The  Gadelle  eats  the  outside  of  the  grain,  injuring  more  than  it  consumes. 

These  larvce  are  most  troublesome  at  the  end  of  ivinter,  and  become 
2^upce  in  the  earth  or  amongst  dust. 

The  beetle  is  called  Trogosita  mauritanica,  and  devours  the  Tinea 
granella. 

Tlie  meal-ivorm,  Tenehrio  molitor,  breeds  amongst  damp  and  damaged 
flour. 

T.  obscurus  prefers  dry  and  sound  flour.  Sometimes  abundant  in  London 
and  the  provinces. 

These  insects  ground  up  with  our  food,  in  aU  probability  injurious  to 
the  constitution. 

Ghocolate  sometimes  manufactm-ed  fiom  cocoa-nuts  swaiming  with 
insects. 
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Explanation  of  Plate  K. 

Fig.    1.     A  grain  of  wheat  opened,  to  show  the  cavity  in  which  the  caterpillar  of 

l^inea  r/ranella  had  fed,  witli  the  excrement  at  the  apex. 
Fig.    2.     Several  grains  united  by  the  same  cateqiillar. 
Fig.    3.     The  caterpillar  of  Tinea  (jranclla. 
Fig.    4.*  The  same  magnified. 
Fig.    5.     A  group  of  the  cocoons  spun  by  the  same. 
Fig.    G.     The  c/icysaZis  taken  out  of  a  cocoon. 
Fig.    7.*  The  same  magnified. 

Fig.    8.     A  chrysalis  sticking  in  a  cocoon  after  the  moth  was  hatcheil. 
Fig.    9.     Tinea  granclla  at  rest. 
Fig.  10.*  The  same  flying,  and  magnified. 

q,     The  natural  dimensions. 
Fig.  11.     CakjuZm  oj-ysce,  the  rice- weevil.  • 

Fig.  12.*  The  same  magnified. 

n*,  One  of  the  mandibles  or  jaws. 

i*,  The  maxilla. 

c*,  The  palpus  or  feeler. 

d'*,  The  antenna,  or  horn. 
Fig.  1-3.      A  grain  of  wheat  opened,  to  show  the  burrows  of  tv/o  beetles. 
Fig.  14.*  The  same  magnified. 

e,     The  maggot  of  Calandra  oryzce. 

2>,     The  burrow  of  Cucujus  tcstaceus. 
Fig.  15.     A  grain  of  wheat. 

/,     The  hole  eaten  by  the  larva  of  Calandra  oryzee. 
Fig.  16.*  The  same  grain  magnified. 

/.     The  hole  perforated  by  the  little  maggot. 
Fig.  17.*  The  grain  of  wheat  opened  to  show  the  perfect  weevil  inside. 
Fig.  18.*  The  2'>npa  of  Calandra  oryzce. 

(J,     The  natural  size. 
Fig.  19.*  The  parasitic  fly,  iV/eropoj-its /7m/«tMtco/a. 

A,     Tlie  natural  size. 
Fig.  20.     Calandra  granaria,  the  granary-weevil. 
Fig.  21.*  The  same  magnified. 
Fig.  22.*  Larva  oi  Sihanus  snrinamensis. 

i,     The  natural  length. 
Fig.  23.*  Pupa  of  the  same. 

j,     The  natural  length. 
Fig.  24.*  Silvanus  surinamensis. 

k,     The  natural  length. 
Fig.  25.*  Larva  of  Cucujus  tcstaceus. 

I,     The  natural  dimensions. 
Fig.  26.*  Cucujus  tcstaceus. 

m,     The  natural  size. 
Fig.  27.*   Cadcllc,  or  larva  of  Trogosita  mauritanica. 

n,     The  natural  length. 
Fig.  28.*  Trogosita  mauritanica. 

0,     The  natural  length. 

Thoso  numbers  and  letters  with  a  *  attached,  refer  to  the  objects  which  are  represented  larjer 
than  life.  All  the  figures  are  drawn  from  nature,  excepting  Nos.  3,  4,  5,  6,  7,  and  8,  which  are 
copied  from  Roesel,  and  22,  23,  an^  27,  from  Westwood's  Modern  Classifcation. 
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CHAPTER    XII. 


the  natural  history  and  economy  of  the  insects  affectinci  the 
pease  and  beans,  including  weevils,  maggots,  bees,  plant- lice, 
grain -beetles,  moths,  and  the  mole- cricket. 

Millipedes. 

Pease  are  subject  to  many  casualties,  arising  from  atmospheric  changes  and 
the  attacks  of  insects.  A  similar  mildew  to  that  which  affects  tm-nips  and 
rose-leaves  often  renders  the  crops  very  sickly,  and  then  they  fall  an  easy 
sacrifice  to  the  insect  tribes.  If  the  season  be  cold  and  wet  when  early  pease 
are  committed  to  the  earth,  they  frequently  are  infested  by  the  millipedes,* 
which  eat  into  the  softened  and  decomposing  seeds ;  and  even  if  they  have 
sprouted,  few  of  them  are  able  to  struggle  through  the  soil  when  thus  weak- 
ened, and  the  winter  and  early  sown  crops  are  consequently  lost  to  the 
grower. 

Pea  and  Bean  Weevils. 

The  next  enemy  these  crops  have  to  encounter  are  small  beetles  called 
weevils,  which  either  destroy  the  plants  as  fast  as  they  push  above  the  sur- 
face, or  nibble  the  leaves  and  notch  the  edges  when  they  have  expanded. 
Most  farmers  are  very  imperfectly  acquainted  wdth  tlie  economy  of  these 
insects,  and  it  was  a  long  time  before  gardeners  could  be  convinced  that  it 
was  a  weevil  which  caused  them  so  much  anxiety.  Some  very  naturally 
accused  the  sparrows;  traps  were  set  for  rats  and  mice;  lime  strewed  for 
slugs  and  snails ;  and  toads  were  encouraged  to  extirpate  the  wood-lice ;  but 
still  the  crops  kept  disappearing,  as  none  of  these  precautions  affected  the 
wary  enemy  in  his  coat  of  mail.  There  were,  however,  both  gardeners  and 
farmers  (uniting  a  close  attention  to  the  operations  of  natm-e  with  steady 
perseverance),  who  eventually  succeeded  hi  detecting  the  real  cause  of  the 
mischief 

In  favourable  seasons  the  weevils  make  their  appearance  at  the  end  of 
March,  but  April  is  the  month  when  they  are  most  destructive  to  the  pea- 

*  lulus  2>ulchellus  and  Polydesmus  complanatus,  chap.  vii. 
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crops,  and  one  then  finds  that  healtliy  shoots  are  daily,  if  not  hourly,  disap- 
pearing in  a  most  marvellous  manner,  Avithout  any  apparent  cause,  so  that 
spaces  of  a  foot  in  length,  and  sometimes  the  entire  rows,  are  lost,  or  the  few 
that  may  be  left  are  so  weak  that  the  produce  can  be  reckoned  of  little  value. 
The  year  IHH,  if  I  may  judge  from  the  number  of  communications  trans- 
mitted to  me,  appeared  to  be  well  suited  to  these  weevils,  which  were 
actively  at  work  in  thousands  in  the  vicinity  of  Hertford  at  the  end  of  March, 
continuing  their  operations  for  a  fortnight,  and  entirely  eating  off  the  second 
and  third  sowing  when  the  plants  had  grown  from  two  to  four  inches  high. 
At  this  period  of  the  year  they  issued  from  the  ground  from  nine  to  ten 
o'clock  in  the  morning,  to  feed  all  day  upon  the  pease;  and  they  retired 
under  the  clods  of  earth  on  the  approach  of  evening.  They  were  equally 
troublesome  at  Stafford  the  first  week  in  April,  when  they  ate  off  the  early 
pease ;  and  in  the  Isle  of  Wight  these  weevils  were  not  less  destructive,  for 
there  they  attacked  the  beans  as  well.  On  the  30th  of  the  same  month  I 
received  from  Mr.  Pusey  an  interesting  account  of  this  beetle,  communicated 
by  Mr.  Robert  Baker,  stating  that  some  garden  marrowfat-pease  were  drilled 
early  in  February,  which  were  retarded  in  growth  from  the  cold  north-east 
winds  and  wet,  and  destroyed  by  no.  is. 

the  ravages  of  this  insect,  which 
notched  all  the  leaves  (Plate  L, 
and  No.  48,  figs.  6),  and  in  many 
instances  entirel}^  defoliated  the 
stem:  fig.  7.  It  most  abounded 
on  light  turnip-soil.  Mr.  Baker 
correctly  observes  that  "  it  is 
exactly  the  colour  of  the  soil,  and 
very  difficult  to  detect,  as  upon 
the  approach  of  any  one  it  falls 
down  suddenly  from  the  pea,  and  lies  motionless  for  some  time  afterwards,  as 
if  dead ;  but  if  any  one  looks  attentively  forward  a  few  yards,  they  may  be 
obseiwed  in  scores  sitting  upon  the  edges  of  the  pea-leaves  and  gnawing  away 
earnestly,  with  appetites  as  voracious  as  the  turnip-fly,  and  almost  as  destructive 
in  the  result."  From  the  same  source  we  learn  that  "they  do  not  attack  the 
common  hog- pea  so  vigorously  as  the  garden  varieties,  but  the  marrowfat  and 
early  pease  suffer  most ;  and  such  have  been  its  destructive  effects  this  spring 
that  nearly  all  my  garden  crops  are  destroyed  by  it."  This  was  corroborated 
by  the  fact  that  the  maple-gray  pease  nearly  escaped,  whilst  the  remainder 
of  eight  acres  in  the  same  field  were  obliged  to  be  ploughed  up.  What  has 
occurred  at  Hertford  since  Mr.  Webb  wrote  to  me  I  have  not  been  informed ; 
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but  at  the  beginning  of  May  in  the  following  year,  the  weevils  were  com- 
mitting cbeadful  havoc  with  crops  of  pease  and  beans  in  the  neighbom-hood 
of  Ware. 

It  is  somewhat  remarkable  that  this  l)eetle,  named  Curcidio  lineatus, 
commences  with  the  pease  in  March ;  then  it  affects  the  broad  beans  to  such 
an  extent,  that  I  have  not  been  able  to  find  a  single  leaf  in  a  field  of  many 
acres  which  has  not  been  notched  as  much  as  the  one  represented  in  the 
l^late  (fig.  8) ;  and  in  August,  and  until  the  close  of  the  autumn,  its  ravages 
are  transferred  to  the  crops  of  clover  and  lucern.  On  the  18th  of  that  month, 
1813,  I  received  a  communication  from  Mr.  C.  Parson.s,  of  North  Shoebury- 
hall,  Essex,  which  is  too  valuable  to  be  passed  over.  He  says,  "  I  inclose  you 
a  beetle,  very  destiiictive  in  these  parts  to  the  young  plants  of  clover,  lucern, 
&;c. ;  so  much  so,  as  often  totally  to  destroy  whole  fields,  and  especially  those 
of  lucern  (Medicago  sativa),  which  they  attack  in  such  a  way  that  for  several 
years  past  no  one  has  been  able  to  obtain  a  full  plant,  although  going  to  the 
expense  of  sowing  the  land  two  or  three  times  over.  The  damage  is  attri- 
Inited  by  our  farmers  here  to  the  tm-nip-fly,  and  the  habits  of  these  little 
weevils  render  it  in  the  spring  of  the  year  exceedingh"  difiicult  to  detect,  as 
the  moment  one  approaches  near,  down  they  fall  upon  their  backs  amongst 
the  clods,  and  remain  motionless  with  their  legs  folded  up.  I  have  search e<l 
a  long  time  in  vain  for  them  in  fields  where  they  were  committing  their 
ravages,  in  order  to  convince  my  neighbours  what  they  were  indebted  to  for 
the  loss  of  their  crops.  At  this  time  of  the  year  they  are  readily  enough 
obtained,  as  the  pease,  beans,  and  other  papilionaceous  plants  often  swarm 
with  them.  I  have  a  field  of  pease  that  does  so  at  this  time,  the  remaining 
leaves  of  which  the}^  have  complete!}-  riddled;  and  when  a  person  walks  in 
amongst  them  you  may  hear  a  pattering  like  rain  upon  the  leaves,  occasioned 
by  their  dropping  down.  I  last  year  sowed  a  small  piece  of  lucern  in  July, 
that  was  untouched  liy  them ;  now,  whether  at  that  time  they  are  absent, 
or  whether  there  is  any  interval  between  a  first  and  second  brood  of  them, 
would  be  very  desirable  to  know,  as  we  might  then  perhaps  steal  a  march 
upon  them.'' 

Two  years  previous  to  this,  namely,  the  15th  of  September,  1841,  Mr. 
William  Trenchard  transmitted  me  the  following  instructive  observations 
from  Mai*sli  Farm,  near  Sherborne,  Dorsetshire,  which  carry  forward  the 
economy  of  the  weevils  several  weeks  later: — '•  Walking  along  the  headland 
of  a  field  of  broad- clover,  from  whence  the  barley  had  been  carried  about  a 
fortniglit,  I  was  surprised  to  see  that  throughout,  for  the  width  of  four  or  five 
yards  from"  the  hedge,  the  plant  was  very  much  injured,  and  in  many  parts 
quite  destroyed,  from  having  been  bitten  apparently  by  some  insect.     Nearly 
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every  leaf  was  eaten  round  the  edges,  and  so  deeply  were  they  indented,  that 
those  pai-ts  of  the  leaf  not  eaten  are  withered  from  the  sap  not  being  able  to 
ascend.  Cimous  to  know  by  what  animal  such  ravages  could  have  been 
made  (for  I  suppose  the  headland  is  more  than  half  an  acre),  I  examined  the 
clover  to  discover  the  depredator,  but  for  a  long  time  unsucce.ssfull}^  until  at 
length  having  stood  quite  still  and  watched  the  leaves  intently  for  a  consi- 
derable time,  I  ascertained  that  it  was  done  by  a  number  of  small  brown 
beetles,  which  immediately,  on  moving  near,  hid  themselves  by  getting  under 
the  leaves,  and  on  a  nearer  approach  they  let  go  their  hold  altogether,  and 
fell  to  the  ground  as  if  dead,  but  immediately  recovered  and  crept  among  the 
roots  of  the  clover,  where  they  remained  until  all  was  again  quiet.  Being  so 
exceedingly  shy,  it  was  a  long  time  before  I  could  see  any  of  them  actually 
eating,  but  by  perseverance  I  eventually  succeeded  in  observing  several. 
They  attack  the  edge  of  the  leaf,  holding  it  steady  between  their  legs,  whilst 
they  eat  down  from  top  to  bottom  like  a  silkworm.  To  give  some  idea  of 
their  numbers,  when  I  moved  the  clover  with  my  hand  or  foot,  they  fell  off 
by  dozens."  On  the  14th  of  October,  Mr.  Trenchard  again  wrote  to  say  that 
since  his  last  communication  "the  beetles  have  considerabl}^  extended  their 
depredations  in  the  field  alluded  to ;  but  I  do  not  see  they  have  done  any 
injury  in  the  other  fields,  though  in  every  one  of  broad- clover  there  are 
many  leaves  Ititten,  apparently  by  slugs,  but  I  have  no  doubt  really  by  these 
insects." 

It  still  remains  to  be  ascertained  where  the  eggs  are  deposited.  This 
operation  must  take  place,  one  would  imagine,  in  the  summer  or  autumn, 
miless  the  weevils  hibernate,  as  they  are  ready  to  take  the  field  in  the  early 
spring,  and  in  April  they  abound  on  the  broom  and  furze  in  Norfolk,  Surrey, 
&;c.  It  is  equally  remarkable  that  we  are  ig-norant  where  the  larv?e  feed ; 
but  my  friend  Mr.  Spence  has  informed  me  that,  owing  to  the  crops  of  beans 
in  Yorkshire  suffering  from  galls  found  upon  the  roots,  there  is  some  reason 
to  believe  that  they  are  the  nidus  of  the  larvse  of  Gurculio  lineaius,  or  an 
allied  species.  I  have,  however,  examined  the  bean-roots  where  the  weevils 
are  abundant  in  this  country,  without  discovering  any  of  the  galls ;  yet  I  hope 
this  notice  may  lead  to  a  more  extended  examination  than  I  have  been  able 
at  present  to  make,  relative  to  such  an  important  point ;  for  until  we  are  in 
possession  of  the  early  economy  of  the  insect,  it  is  to  a  certain  extent  hopeless 
to  look  for  a  remedy. 

These  beetles,  or  weevils,  are  of  the  order  Coleoptera,  belonging  to  the 
family  CuRCULlONlDzE,  which  embraces  some  of  the  greatest  enemies  the 
gardener,  farmer,  and  maltster  have  to  deal  with.*     The  .species  before  us 

*  See  chapter  xi. 

43 


345  FAEM  INSECTS. 

was  called  by  Linnseus  CuRCULio,  but  is  now  comprised,  with  about  twenty 
others  inhabiting  this  country,*  in  the  genus  SiTONA,  and  has  been  des- 
cribed as — 

1.  Sitona  lineata,  Linnaeus — the  Striped  Pea-weevil  (Plate  L,  fig.  1;  fig.  2, 
the  same  magnified;  and  No.  48,  fig.  1,  the  female;  fig.  2,  the  same  magni- 
fied).— It  is  more  or  less  of  an  ochreous  or  light  clay  coloxu-,  elliptical  in  form 
and  convex  above,  pimctured  and  clothed  with  minute  scales,  and  when  these 
are  worn  off  by  age  or  accident,  the  beetle  has  a  black  shining  surface ;  the 
head  (fig.  3,  in  profile)  is  deeply  punctm-ed,  the  scales  in  some  lights  having 
a  bright  coppery  tint ;  it  is  elongated ;  the  face  is  concave,  with  a  channel 
down  the  centre,  and  forms  a  short  stout  nose,  which  is  notched,  and  at  the 
extremity  the  mouth  is  placed ;  this  comprises  five  pieces,  two  strong  black 
mandibles  for  biting,  notched  on  the  inside  (fig.  4,  h) ;  two  maxillos  below 
them,  the  inside  ciliated  with  spiny  bristles,  the  outside  producing  each  a 
short  stout  feeler  composed  of  three  joints,  the  two  first  subquadrate,  the  last 
oval  (fig.  c) ;  between  the  maxillse  is  placed  the  cliin  (fig.  d),  which  is  triden- 
tate  with  two  smaller  triarticulate  feelers,  the  basal  joint  is  very  stout,  the 
second  semiovate,  the  third  short  and  very  slender;  the  eyes  are  lateral,  pro- 
minent, orbicular,  and  black:  below  them  on  each  side  is  a  deep  angular 
groove  to  receive  the  two  antennae  or  horns,  which  are  inserted  towards  the 
tip  of  the  nose ;  they  are  of  a  tawny  colour,  brownish  at  the  extremity,  which 
forms  a  spindle-shaped  club ;  they  are  twelve-jointed,  the  first  joint  very  long, 
clavate,  and  forming  an  elbow  with  the  remainder,  second  longer  than  any  of 
the  following,  the  succeeding  six  decreasing  in  length  from  pear-shaped  to 
oval,  the  remainder  forming  a  four-jointed  club;  the  apical  joint  minute 
(fig.  3,  a) :  the  thorax  is  deeply  punctured,  broader  than  the  head  towards 
the  base,  the  sides  being  convex,  and  three  ochreous  lines  are  formed  by  the 
scales  down  the  back ;  the  scutel  is  minute  and  wliitish ;  the  wing-cases  are 
broader  than  the  thorax,  elliptical,  roimded  at  the  apex,  finely  punctm-ed, 
with  ten  punctured  striae  forming  stripes,  alternately  of  a  light  and  darker 
clay  tint :  the  two  wings  are  very  ample,  and  folded  beneath  the  elytra :  the 
six  legs  are  ferruginous,  short  and  stoutish  (fig.  5) ;  the  thighs  are  thickened, 
but  contracted  at  their  tips,  and  black  at  the  middle ;  the  shanks  are  narrowed 
at  the  base;  the  tarsi,  or  feet,  are  four-jointed,  basal  joint  pear-shaped,  second 
obtrigonate,  third  bilobed,  all  cushioned  beneath  except  the  fourth,  which  is 
long,  clavate,  and  terminated  by  two  small  claws.  These  weevils  vary 
greatly  in  size  and  colour,  some  showing  the  stripes  distinctly,  whilst  in  others 
they  are  scarcely  visible,  and  in  old  worn  specimens  they  are  more  or  less 
black  and  sldning. 

*  Curtis's  Guide  to  an  Arrangement  of  British  Insects,  second  eJition,  Genus  375. 
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Another  species  of  the  same  genus  often  participates  in  the  ravages  exlii- 
bited  by  the  pease.  It  is  upwards  of  forty  years  since  I  saw  in  Norfolk  a 
bed  of  pease  eaten  off  by  this  weevil,  called  Curculio  or  Sitona  crinita.  A 
correspondent  of  the  Gardeners  Magazine*  also  thus  records  its  depreda- 
tions:— "They  appeared  in  great  numbers  with  the  warm  weather  at  the  end 
of  March,  1830,  on  some  rows  of  pease  about  two  inches  high.  The  pease  are 
now  only  fit  to  be  dug  in.  They  feed  only  by  day,  when  the  sim  is  bright, 
five  or  six  of  them  being  on  each  plant.  When  I  go  near  the  row,  they  fold 
themselves  up  and  drop  down,  some  on  the  ground  and  some  in  the  axils  of 
the  leaves,  where  they  lie  for  the  space  of  a  minute,  appearing  like  small  bits 
of  earth.  I  have  never  seen  them  fly,  but  they  run  very  quick.  I  have 
upwards  of  300  feet  of  row,  the  greater  part  of  wliich  is  worse  than  the  speci- 
men sent,  and  none  better."  t 

2.  Sitona  crinita  of  Olivier,  the  Spotted  Pea- weevil,  is  identical  with  the 
Garculio  rnacularis  of  Marsham:  figs.  9;  figs.  10,  the  same  highly  magnified. — 
This  insect  is  generally  smaller  than  S.  lineata,  but  it  so  exactly  resembles  it 
in  form  that  I  need  only  describe  its  colour.  It  is  black  and  shining,  clothed 
with  grayish  or  rosy-colom-ed  scales  and  short  hau*s ;  there  is  a  pale  fine  over 
each  eye,  and  four  dark  stripes  on  the  thorax,  leaving  a  pale  dorsal  and  two 
lateral  stripes:  the  elytra  are  rather  rough,  with  short  bristles  behind;  the 
interstices  formed  by  the  ten  lines  of  punctures  are  more  or  less  spotted  irre- 
gularly with  black ;  the  horns  and  legs  are  the  same  colour  as  in  the  other 
species. 

From  the  imperfect  and  slender  data  relating  to  insects  connected  with 
agriculture,  it  is  frequently  difiicult,  if  not  impossible,  to  form  any  opinion  as 
to  the  simultaneous  or  periodical  appearance  of  the  difierent  species;  and 
with  regard  to  these  weevils,  all  that  can  be  stated  is,  that  certain  seasons 
seem  to  favour  their  multiplication,  and  others  to  check  it..  It  is  evident 
that  if  not  checked,  there  is  not  a  crop,  whether  in  the  field  or  garden,  that 
would  escape  destruction ;  and  this  check,  probably  in  every  instance,  might 
be  traced  to  the  agency  of  other  insects,  especially  parasitic  species,  wliich  I 
have  so  often  sho\vn  are  destined  to  the  service  of  man.  I  have  already 
alluded  to  the  universal  spread  of  these  weevils  in  184<4 ;  I  well  remember 
that  in  April  and  May  I  could  not  find  a  pea-field  where  the  lower  leaves  of 
some  plants  were  not  eroded,  the  beans  were  equally  marked;  and  Mr.  Webbj 
in  his  letter  said,  "  it  is  not  only  incredible  that  this  little  beetle  should  be 
capable  of  doing  so  much  mischief,  but  it  is  singular  that  for  the  seven  pre- 

*  Vol.  vi.  p.  615.  t  Communicated  by  Mr.  W.  P.  Vaughan,  Archdeaconry,  Brecon. 

X  See  page  343. 


348  FARM   INSECTS. 

vious  years  I  had  never  failed  in  producing  crops  of  pease  in  the  garden  of 
Sir  William  Home. " 

Ignorant  as  we  are  of  the  early  stages  of  these  weevils,  the  only  remedies 
we  can  at  present  apply  will  be  in  destroying  or  annoying  them  in  theii- 
beetle  state,  and  from  their  horny  shells  and  power  of  contracting  and  pro- 
tecting their  members,  it  is  difficult  to  find  any  application  that  will  extirpate 
them  without  injuiing  the  plant.  For  the  garden,  I  should  recommend  the 
tarring  or  painting  two  strips  of  canvas,  and  placing  one  on  each  side  of  a 
row  of  pease  early  in  the  morning,  and  two  or  three  hours  after,  by  shaking 
the  plants,  the  weevils  would  fall  down  and  be  held  fast  by  the  adhesive  sur- 
face. This  might  be  repeated  several  times  each  day,  until  it  would  be  seen 
that  their  numbers  were  sufficiently  reduced  to  secure  the  crop.  Of  course 
the  painting  or  tarring  must  be  repeated  wlienever  it  is  too  dry  to  fix  the 
objects  falling  down. 

Neither  soot,  wood- ashes,  nor  lime  will  injure  the  weevils,  we  are 
informed,  and  can  readily  believe ;  yet  by  dusting  over  the  pease  early  in 
the  morning  with  any  or  all  of  these  powders,  whilst  the  leaves  are  damp, 
their  food  will  be  rendered  so  unpalatable  that  the  enemy  will  be  driven  to 
forage  elsewhere;  and  if  a  row  of  pease  were  sown  near,  which  was  left 
undusted,  the  beetles  would  resort  thither,  and  when  it  was  clear  (by  the 
erosion  of  the  leaves)  that  the  plague  was  congregated  there,  boiling  water 
pom-ed  along  the  line  would  eradicate  them,  and  thus  the  principal  sowing 
might  be  saved;  or  the  tarred  canvas  might  be  most  efficiently  employed,  if 
that  plan  were  preferred.  Mr.  Baker  has  found  harrowing  or  hoeing  bene- 
ficial when  a  field  of  pease  is  attacked  by  the  weevils.  It  should  be  done 
whilst  the  dew  is  upon  them,  that  the  earth  may  adhere  and  make  the  plants 
unpalatable ;  and  he  says  he  has  found  this  one  of  the  most  successful  modes 
of  checking  the  ravages  of  the  turnip-fly. 

Maggots  of  Flies  in  Pea-leaves. 
When  the  plants  have  attained  a  good  growth,  one  sees  on  the  leaves 
little  faded  patches,  with  a  minute  brown  speck  in  the  centre  (fig.  11,  e, /) ; 
on  examining  these  spots  with  a  glass,  it  is  at  once  clear  that  they  are 
the  little  bro^vn  pup?e  of  a  fly,  tlie  same  as  those  which  infested  the  turnip- 
leaves,  the  larv?e  feeding  on  the  parenchyma  or  pulp.  As  they  have  been 
already  described  in  this  volume  imder  the  name  of  Phytomyza  nigricornis, 
I  need  only  refer  to  Chapter  iii.  for  their  liistory. 

Maggots  of  a  Moth  in  Pease. 
When  the  pease  have  escaped  the  enemies  we  have  described,  or  survived 
their  attacks,  they  are  not  safe  from  the  inroads  of  other  insects.     In  w^et 
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seasons,  as  in  1845,  the  pods  became  diseased  and  thickened  in  August 
(fig.  12),  and  on  opening  them  I  found  only  one  or  two  abortive  peas  (fig.  g), 
with  numbers  of  little  white  maggots  adhering  to  the  inner  surface :  fig.  h. 
When  magnified  these  larvse  are  fomid  to  be  composed  of  13  segments, 
including  the  head,  which  is  small  (fig.  13).* 

This,  however,  is  a  casualty  probably  of  rare  occurrence,  and  altogether 
escaped  in  fine  seasons;  but  there  is  another  maggot  which  never  fails  to 
annoy  the  grower  of  this  valuable  vegetable.  Disease  is  not  required  to 
engender  these  catei-pillars,  for  the  fuller  and  healthier  the  pods,  the  more 
likely  are  they  to  contain  the  insect  we  allude  to.  If  oiu*  surprise  has  been 
naturally  excited  at  the  little  that  is  known  of  the  transformations  of  the  pea- 
weevils,  how  much  more  extraordinary  is  it  that  no  author,  that  I  am  aware 
of,  has  even  ventured  to  hint  at  the  name  of  the  parent  of  these  disgusting 
maggots,  which  are  amongst  the  oldest  enemies  to  the  crop,  sparing  neither 
field  nor  garden  pease,  and  annually  making  their  appearance.  I  have 
frequently  tried  to  rear  them,  but  with  no  success ;  the  nearest  approach  was 
made  by  a  friend,  who  found  one  had  spmi  a  silken  web  of  the  finest  texture, 
between  a  piece  of  paper  in  a  chip  box,  but  the  caterpillar  then  died. 

Worm-eaten  green  pease  are  no  doubt  familiar  to  every  housekeeper  as 
well  as  to  the  cultivator,  for  who  has  not  observed  that  when  that  excellent 
pulse  is  getting  old  or  going  off",  numbers  of  the  peas  are  infested  by  maggots 
in  the  pods.     There  is  a  cavity  in  the  Xo.  49. 

pea  (Plate  L,  and  No.  49,  figs.  14)  which 
lias  been  eaten  by  a  caterpillar  (figs.  15), 
who,  if  not  present  at  the  time,  gene- 
rally leaves  ample  evidence  of  the  meal 
he  has  made:  figs.  i. 

These  larvse  vary  somewhat  in 
colour;  those  I  examined  in  July,  184)1, 
were  fleshy  and  yellow,  sparingly 
clothed  with  hairs ;  they  had  6  pectoral  black  feet,  8  small  abdominal  and 
2  anal  ones  scarcely  visible ;  the  head  was  black  and  shining,  the  first  tho- 
racic segment  had  a  brown  band  with  a  spot  of  the  same  coloiu-  at  the  base 
of  the  leg ;  most  of  the  following  segments  had  8  brown  dots,  each  producing 
a  fine  hair:  figs.  16,  gi'eatly  magnified. 

The  cavities  in  the  pods  were  filled  with  excrementitious  pellets  (fig.  14,  i), 

*  Tlie  end  of  July,  1S48,  the  pease  in  many  pods  were  covered  with  a  dark  mould,  and  thirty  or 
forty  little  maggots  in  them  ;  and  a  few  days  later,  the  long  pod  beans  were  sooty  inside  in  patches, 
with  several  of  the  same  larvae  dispersed  round  them  ;  no  doubt  they  were  the  offspring  of  some  two- 
winged  fly. 
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and  tlie  pease  were  full  ripe,  indeed  those  in  some  pods  were  changing  colour 
and  hard.  Only  one  maggot  was  foimd  in  each,  and  later  in  July  others  from 
tlie  pease  buried  themselves  the  instant  they  were  put  upon  some  earth ;  the 
head  and  thoracic  segment  of  these  were  bro^vn,  not  black,  and  they  were 
stouter  than  the  earlier  ones — it  is  therefore  probable  that  they  had  changed 
their  skins ;  and  at  the  same  time  I  observed  one  from  another  sample  of  a 
more  slender  form,  which  had  the  head  and  thorax  intensely  black.  In 
August  some  pease,  although  not  old,  were  very  much  eaten ;  a  portion  of  the 
maggots  had  black,  but  most  of  them  brown  heads.  I  put  these  into  a 
breeding-cage,  and  others  into  a  garden-pot  in  which  a  pea  was  growing,  and 
tied  infested  pods  to  the  plant,  but  this  plan  failed  also.  Dm-ing  the  year 
1846  I  did  not  meet  with  any  pease  thus  affected,  to  repeat  my  experiments; 
but  I  hope  it  will  not  be  long  before  this  interesting  inquiry  is  satisfactorily 
answered.  There  can  be  no  doubt  that  the  author  of  the  mischief  is  a  moth, 
which  deposits  its  eggs  about  May,  I  expect,  either  in  the  Jflowers  or  upon 
the  young  pod.  Some  persons  have  erroneously  supposed  they  were  the  off- 
spring of  the  weevils,  and  many  more  of  a  beetle  called  Bruchus,  which 
infests  ripe  pease,  and  of  which  we  shall  have  occasion  to  speak  shortly. 

Mr.  H.  Doubleday  and  Mr.  Gu^nde  having  since  succeeded  in  tracing  the 
pea  maggot  through  its  different  metamorphoses,  I  am  enabled  to  state  posi- 
tively that  a  moth  has  been  reared  from  them  which  belongs  to  the  family 
Tortricidce,  and  is  well  known  under  the  names  of 

3. — Grapholitha  Pisana — Guenee. 

I  suspect  that  it  is  identical  with  the  Tortrix  nigricana  of  Haworth  and 
the  T.  nehutana  of  Hiibner.  The  caterpillars  spin  a  fine  cocoon  in  the 
earth,  within  which  they  change  to  pupse  in  the  spring,  and  the  moths 
hatch  in  June;  they  expand  7  lines,  are  mouse-coloured,  and  satiny;  the 
upper  wings  lie  over  the  back,  covering  the  under  ones  in  repose:  fig.  17; 
there  are  several  short  white  streaks  on  the  pinion  edge,  except  at  the  base, 
and  a  silvery  oval  ring  near  the  posterior  margin,  within  which  are  five 
short  black  longitudinal  lines:  fig.  18,  flying  and  magnified. 

Humble-bees. 

It  is  a  well-established  fact  that  bees  are  exceedingly  serviceable  in 
rendering  flowers  prolific;  but  it  is  not  so  generally  known  that  many  are 
greatly  injured  by  them,  and  few  farmers  are  probably  aware  that  humble- 
bees  in  some  seasons  deprive  them,  it  is  believed,  of  a  very  large  proportion 
of  their  crop  of  beans,  by  puncturing  the  base  of  the  flowers  and  rendering  the 
incipient  pod  entirely  or  partially  abortive.     Many  garden  flowers  are  similarly 
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attacked  Ly  the  bees,  as  larkspurs,  azaleas,  fuchsias,  salvias,  snap-clragons,  &c. 

In  all  probability  the  pease  in  the  fields  do  not  escape,  and  in  the  neighbourhood 

of  Manchester  crops  of  scarlet-beans  have  been  almost  destroyed  by  them.* 

The  cause  of  the  humble-bees  thus  damaging  the  crops  of  beans  and  flowers 

arises  possibly  from  some  unusually  large  females,  for  individuals  of  the  same 

species  vary  greatly  in  size,  not  being  able  to  creep  into  many  flowers  that 

are  too  small  to  admit  of  their  bodies,  and  too  long  to  allow  of  their  reaching 

the  nectary  with  their  tongues :  they  are  not,  however,  to  be  thus  baulked  of 

their   feast,    and    instinct    directs 

them  to  the  exact  spot  on  the  calyx 

(No.  50,  fig.  1),  beneatli  which  the 

nectar    is    stored   (fig.    2) :    there 

they  nibble  with  their  strong  jaws 

until  they  are  enabled  to  introduce 

their    proboscis    and    obtain    the 

desired  treasure.     It  is  surprising, 

too,  that  in  flowers  of  a  peculiar 

structure  the  bees  make  two  holes, 

to  extract  the  nectar  on  both  sides 

of  the  germen,  as  noticed  by  Mr.  C. 

Darwin,  t  wdio  considers  the  holes  made  simply  to  save  trouble.     The  extent 

of  their  operations  may  be  imagined  by  his  statement,  that  in  the  Zoological 

Gardens,  in  August,    1841,    "All  the  flowers  of  Salvia  Orahami  and  the 

Antirrhinum,  which  I  looked  at  in  difterent  parts  of  the  garden,   were 

bored ;   and  out  of  the  many  hundreds  in  bloom  in  the  two  large  beds  of 

Stachys  and  Penstemon,  I  could  not  find  one  without  its  little  orifice,  nor 

did  I  see  one  bee  crawl  in  at  the  mouth." 

We  must  not  farther  indulge  in  these  garden- walks,  but  retm-n  to  the 
crops.  On  the  23d  of  May,  1841,  Mr.  Gordon,  who  has  the  charge  of  one  of 
the  departments  in  the  Horticultural  Garden  at  Chiswick,  called  my  atten- 
tion to  this  subject.  The  broad-beans  were  fuU  in  flower,  and  he  pointed  out 
to  me  the  blossoms  which  had  been  perforated  by  bees.  The  orifice  (fig.  2) 
was  invariably  on  the  upper  side  of  the  calyx  and  near  the  centre,  or  a  little 
more  towards  the  base ;  the  incision  passed  through  the  calyx,  as  well  as  the 
upper  lobe  of  the  flower,  into  the  nectary  containing  the  honey,  which  proved 
a  great  detriment  to  the  crop,  for  the  punctured  flowers  cannot  perfect  all  the 
beans  in  the  seed-vessel,  or  the  pod  proves  altogether  aboi-tive,  and  out  of 
clusters  of  from  five  to  eight  flowers  only  one  or  two  had  escaped  the  injury. 


Mr,  W.  Charlton,  in  the  Gardeners'  Chronicle,  vol.  i.  p.  596, 


t  Ibid.  p.  550. 


352  FAEM   INSECTS. 

On  a  subsequent  visit  I  found  many  pods  with  a  rough  brown  wound  near 
the  base,  or  they  were  distorted  and  deficient  of  beans,  ha^dng  only  two  or 
three  at  a  distance  from  the  puncture.*  In  the  same  year  the  horse-beans 
were  in  some  places  attacked  to  a  great  extent,  and  I  was  amused  in  the 
middle  of  June  at  witnessing  the  investigations  to  which  a  female  humble-bee 
(Bombus  lucorum)  subjected  the  flowers,  flj^ing  from  one  bean  to  another,  at 
last  alighting  Avitli  its  head  over  the  calyx,  just  putting  its  nose  to  the  artifi- 
cial apertm-e,  and  bustling  off"  in  a  moment  to  others.  From  this  movement 
I  am  led  to  presume  that  the  sound  flowers  it  left  unnibbled  were  too  far 
advanced,  or  from  some  other  cause  contained  no  honey,  and  that  the 
wounded  ones  continue  to  secrete  the  nectar  after  they  have  been  tapped. 

The  humble-bees  form  one  of  the  finest  groups  of  British  bees,  whether 
we  consider  their  size  or  the  rich  contrast  of  colom-  they  exhibit ;  and  from 
the  genus  containing  nearly  forty  species,  t  each  composed  of  males,  females, 
and  neuters,  there  is  great  variety  amongst  them,  and  their  specific  dis- 
tinctions are  often  complicated.  We  need  however  only  regard  two  species, 
which  were  detected  in  the  act  of  robbing  the  beans,  as  we  have  stated, 
namely,  Bombus  ierrestris  and  B.  lucorum. 

All  bees  belong  to  an  order  called  Hymenoptera,  forming  the  family 
Apid^,  and  the  two  before  us  are  included  in  the  genus  BoMBUS ;  the  first 
species  was  named  by  Linnaeus — 

4.  B.  terrestris. — The  Earth-bee :  fig.  8. — The  females  and  workei-s,  which 
are  the  most  abundant,  are  only  to  be  distinguished  by  their  size,  the  former 
being  much  the  larger,  sometimes  measuring  If  of  an  inch  when  the  wings 
are  expanded ;  they  are  densely  clothed  with  the  finest  hairs  of  the  deepest 
black,  with  three  bright  ochreous  bands ;  the  head  is  short,  black,  and  punc- 
tured, the  face  is  oval,  the  nose  bare,  with  a  broad  notched  labrum,  beneath 
which  are  two  strong  mandibles  which  cross  in  repose,  rounded,  and  more  or 
less  notched  internally  towards  the  apex ;  below  these  is  concealed  the  proboscis, 
composed  of  two  strong  horny  pointed  valves  called  the  lobes  of  the  maxillae, 
which  have  minute  palpi  at  the  base ;  between  these  is  placed  an  elongated 
chin,  which  enables  the  bee  to  contract  or  lengthen  the  tongue,  which  is  long, 
linear,  and  rough  at  the  apex,  to  absorb  the  honey ;  on  either  side  is  a  very 
long  palpus  or  feeler,  attached  to  short  joints  called  scapes;  the  next  joint  is 
very  long,  producing  an  elongated  acute  joint,  to  the  apex  of  which  is  attached 
a  slender  portion,  divided  into  two  joints ;  J  the  eyes  are  large,  long,  and  vertical; 
three  ocelli,  or  little  eyes,  form  a  transverse  line  on  the  crown ;  and  below 
them  at  the  middle  of  the  face  are  inserted  two  antennfB,  which  are  longer 

*  Gardeners'  Chronicle,  vol.  i.  p.  485.  t  Curtis's  Guide,  Genus  723. 

+  Ample  dissections  of  the  various  organs  will  be  found  in  Curtis's  British  Entomology,  Plate  564. 
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than  the  liead,  dull  black,  thread-shaped,  and  twelve-jointed;  the  basal  joint 
is  the  longest,  and  forms  an  angle  with  the  remainder,  the  second  is  minute, 
third  longer,  the  following  short,  the  apex  rounded  and  wedge-shaped :  the 
tliorax  is  sub-globose,  with  a  broad  ochreous  band  in  front;  scutel  large, 
transverse,  semi-ovate :  abdomen  very  large,  oval,  convex,  the  second  segment 
and  two  or  three  of  the  apical  ones  deep  ochreous :  wings  four,  tinged  with 
yellowish  brown,  the  nervm-es  pitchy ;  superior  ample,  with  a  long  marginal, 
three  submarginal,  and  three  large  discoidal  cells;  inferior  wings  much 
smaller:  legs  six,  very  strong,  hinder  the  largest;  shanks,  anterior  short, 
convex  externally,  as  well  as  the  intermediate,  each  with  a  spine  at  the  apex, 
hinder  compressed,  very  shining  outside,  greatly  dilated,  the  edges  ciliated, 
the  interior  angle  with  two  spines;  feet  long  and  brown,  basal  joint  very 
large,  compressed,  greatly  dilated,  and  glossy  in  the  hinder,  with  a  strong 
tooth  outside  at  the  base,  three  following  joints  small,  fifth  clavate,  terminated 
by  a  pair  of  strong  claws,  furcate  internally.  In  old  specimens  the  yellow- 
bands  are  often  brighter,  and  the  tip  of  the  body  is  quite  white.  The 
male  is  distinguished  by  having  thirteen-jointed  antennae,  and  no  tooth  at  the 
base  of  the  first  joint  of  the  hinder  feet;  the  face  is  shorter,  and  the  nose 
clothed  with  a  mixture  of  yellow  and  black  hairs.  It  is  considerably  less 
than  the  female,  but  many  of  the  working-bees  or  neuters  are  much  smaller. 

5.  B.  lucorum  of  Linnaeus — the  Wood-bee:  fig.  4. — It  is  similar  in  form  to 
the  foregoing  species,  and  the  males  are  the  same  size.  They  are  black ;  the 
nose  and  crown  of  the  head  are  clothed  with  bright  yellow  hairs ;  there  is  a 
band  of  the  same  on  the  fore  part  of  the  thorax  and  the  base  of  the  abdomen, 
including  the  scutellum;  the  apical  segments  are  clothed  with  pure  white 
hau-s,  having  a  black  band  across  the  middle  of  the  body ;  the  hairs  on  the 
imder  side  are  principally  yellow;  the  feet,  excepting  the  broad  basal  joint, 
are  rust- coloured. 

Humble-bees  form  their  nests  in  old  loose  walls,  amongst  broken  bricks, 
and  stones  shot  down  as  rubbish,  in  banks,  at  the  roots  of  trees,  &c.  During 
the  first  fine  days  of  spring,  or  even  earlier,  the  females,  which  often  pass  the 
winter  in  mossy  banks,  come  forth "  to  collect  honey  and  pollen  from  the 
catkins  of  the  wiUow ;  later  in  the  season  the  neuters  become  active,  but  the 
males  are  not  abundant  mi  til  the  autumn.  In  the  summer  humble-bees  may 
be  seen  collecting  moss  for  the  purpose  of  covering  their  nests,  which  are 
sometimes  lined  with  wax.  The  comb  is  irregular,  and  formed  of  brown  oval 
cocoons  made  of  a  kind  of  silk  daubed  with  wax,  amounting  sometimes  to 
sixty,  being  adapted  in  size  to  the  three  sexes.  If,  therefore,  it  be  desirable 
to  stop  the  mischief  caused  by  these  animals,  the  nests  must  be  destroyed  at 
the  end  of  summer,  and  the  females  collected  as  they  come  out  in  the  spring. 
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Humble-bees,  however,  have  many  natural  enemies  amongst  the  feathered 
tribes,  especially  the  butcher-bird,  Lanius  colluris,  which  impales  them  on 
thorns ;  there  is  also  a  dipterous  fly  of  great  beauty,  named  Volucella  inanis, 
which,  hovering  about  woods  from  June  to  the  end  of  August,  deposits  its 
eggs  in  the  humble-bees'  nests,  and  the  larvse  live  upon  the  brood  of  the  bees. 
The  most  formidable  foe,  however,  is  the  caterpillar  of  a  moth  called  llythia 
colonella*  which  feeds  upon  the  honey,  and  when  full  fed,  spins  a  web  of  a 


close  woolly  texture  (No.  51,  fig.  1), 


so  tough  that  I  could  not  rend  it  in 
pieces,  and  within  these  the  cater- 
pillars change  to  chrysalides :  fig.  2. 
The  female  moth  creeps  into  the 
nest  in  June  to  deposit  her  eggs, 
and  the  caterpillars  live  in  families 
sometimes  of  500,  to  the  total 
destruction  of  the  progeny  of  the 
poor  humble-bees.  The  moths  are 
of  a  dirty  white,  the  upper  wings 
have  a  greenish  and  rosy  tinge, 
with  a  line  of  black  dots  round  the 
margin,  a  whitish  space  near  the  base,  and  two  black  lines  near  the  pinion- 
edge  in  the  male :  fig.  3.  The  female  has  two  distinct  indented  transverse  bars, 
with  two  black  dots  on  the  disc :  fig.  4 ;  the  under  ^vings  are  smoky.  Pro- 
bably these  checks  are  sufficient  to  keep  this  tribe  of  insects  under  without 
the  intervention  of  man,  and  by  pushing  persecution  too  far,  it  is  not  unlikely 
that  '-'in  avoiding  Scjdla  we  might  fall  on  Charybdis;"  for  if  the  humble-bees 
could  be  extirpated,  in  all  probability  the  beans  would  not  be  so  prohfic,  and 
by  the  destruction  of  some  flowers  it  is  almost  certain  that  those  which  escape 
form  larger  and  finer  pods  and  seeds.  These  are  fit  subjects  for  the  cultivator 
to  investigate,  and  into  his  hands  we  consign  the  subject.  Hi-'^e-bees  have 
been  accused  also  of  assisting  in  puncturing  the  flowers,  but  Mr.  Darwin 
tliinks  they  only  participate  in  taking  advantage  of  the  labom's  of  their 
bustling  neighbours,  as  they  do  not  exhibit  the  adroitness  which  the  humble- 
bees  do  in  detecting  the  hidden  treasure. 

The  beautiful  Rose -chafer,  Cetonia  aurata,  described  and  figured  in  a 
former  chapter,!  is  sometimes  abundant  on  the  bean  flowers  in  Dorsetshire,  as 
observed  by  Mr.  Dale ;  and  as  these  beetles  feed  upon  the  pollen  and  nectar  of 
flowers,  little  doubt  can  be  entertained  that  their  presence  does  not  benefit 
the  crop. 


*  Hubner's  Samlunrj  Ezirojmischen  Schnetterlinge  Tinece,  Plate  4,  f.  22  male,  f.  23  female 
t  Chapter  ir,  page  107. 
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Aphides,  or  Pl.vnt-Lice. 

Another  tribe  of  insects  we  have  to  record  which  destroy  or  injure  the 
pease  and  beans  in  the  field,  are  the  AjMcles,  from  which  no  crop  is  entirely 
free;  the  former  of  these  plants  are  often  smothered  with  the  "lice,"  or 
"green  dolphin,"  as  they  are  termed,  and  the  latter  seldom  escape  from  the 
attacks  of  another  species ;  these  from  their  sooty  colom-,  have  received  the 
appellation  of  black-fly,  black  dolphin,  or  collier.  Like  all  the  insects  of  this 
family,  of  which  we  have  already  No.  52. 

described  many,  their  first  appear- 
ance is  very  sudden,  and  their 
increase  so  prodigious,  that  crops 
sufier  severely  from  their  visits. 
In  1833  the  beans  were  almost 
totally  destro}' ed  by  them  in  York- 
shire. In  1841  they  were  abundant 
in  my  garden  near  the  Regent's 
Park;  but  in  1842  I  never  saw 
one  on  the  spot,  yet  the  beans 
around  Sandgate  in  the  same  year  were  very  much  injured  by  them.  On 
the  5th  of  June,  1846,  I  could  only  find  apterous  specimens  (No.  52,  fig.  1, 
highly  magnified)  on  the  broad-bean  tops  (fig.  2) ;  but  on  the  11th  I  detected 
some  winged  specimens  (fig.  3,  the  cross  lines  show  the  natural  size),  and  the 
beans  in  the  potato  rows  were  smothered  with  them,  whilst  those  in  a 
separate  bed  were  free,  and  by  topping  them  the  crop  escaped. 

Dickson  says,  "'In  such  summers  as  are  dry,  beans  are  frequently  liable  to 
be  much  injured  by  the  attacks  of  the  hlach-jly,  or  what  is  often  termed 
the  dolphin,  the  whole  field  in  particular  cases  being  in  danger  of  being 
destroyed  in  the  course  of  a  few  days.  In  order  to  prevent  this  miscliief  it  is 
the  practice  in  some  places  to  cut  ofi"  the  tops  by  means  of  a  scythe  or  other 
sharp  implement,  as  it  is  mostly  on  the  tops  of  the  plants  that  the  insect 
fii'st  appears.  When  this  method  is  adopted  it  should  be  performed  on  the 
very  first  appearance  of  the  fiy,  otherwise  little  benefit  can  be  produced ;  as, 
perhaps,  by  removing  the  first  insects  that  show  themselves,  their  propagation 
may  in  some  degree  be  prevented."  *  I  have  little  more  to  add  tlian  to  con- 
firm Mr.  Dickson's  sensible  observations,  and  the  excellence  of  the  remedy  he 
proposed,  which  is  now  practised  by  all  good  cultivators,  I  believe.  Late  in 
the  year  I  have  seen  the  colliers  on  the  under  side  of  French  and  scarlet 


Dicksou's  Practical  AfjricuUure,  \o\.  ii.  p.  5i^7. 
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bean  leaves,  and  in  the  mild  autnmn  of  1846  they  were  observed  upon  the 
latter  plants  during  the  last  week  in  October.  Where  the  eggs  are  laid  by 
the  Aphides  remains  a  mystery.  It  cannot  be  upon  the  beans,  and  as  the 
apterous  specimens  are  the  precursors  of  the  winged  ones,  as  far  as  my  obser- 
vations have  gone,  they  are  not  able  to  transport  themselves  in  the  first 
instance.  Having  once  established  themselves  upon  the  bean -tops,  their 
multiplication  is  no  longer  mysterious,  for,  being  then  viviparous,  they  breed 
at  a  rate  which  would  be  incredible,  if  it  were  not  well  attested.*  As  the 
Colliers  are  readily  detected  by  their  peculiar  colour,  often  making  the  bean- 
stalks as  black  as  soot,  no  one  can  find  any  excuse  for  neglecting  to  apply  the 
remedy  of  removing  the  tops  on  the  first  indication  of  their  presence.  This, 
however,  is  not  all  that  is  required,  for  if  they  be  not  collected  and  burned 
as  the  operator  proceeds,  the  animals  will  soon  crawl  to  the  living  plants, 
and  those  that  have  wings  will  fly  away  as  the  tops  wither.  Troublesome, 
if  not  expensive,  as  the  method  would  be,  I  should  recommend  the  employ- 
ment of  women  and  children  to  cut  or  pinch  off"  the  tops  of  the  beans  into 
skeps,  heaping  them  up  at  one  end  or  corner  of  the  field  and  burning  them  as 
the  work  proceeds,  or  they  might  be  thrown  into  a  pit  and  trampled  down 
with  unslaked  lime. 

The  Apliides  exhaust  the  plants  by  sucking  the  sap,  so  that  when  they 
abound,  it  is  in  vain  to  calculate  upon  a  good  crop,  if  they  be  not  speedily 
arrested.  The  lady-birds  and  their  black  larvae  t  soon  come  to  the  aid  of 
the  farmer  and  destroy  immense  quantities,  as  well  as  the  maggots  of  two- 
winged  flies,!  and  minute  Ichneumonidce  puncture  the  apterous  females,  as 
they  do  other  plant -lice,  §  and  where  such  agents  are  ascertained  to  be 
numerous,  perhaps  the  reduction  of  the  noxious  animals  may  be  safely 
intrusted  to  their  instinct ;  but  I  may  here  again  notice  the  utility,  and  even 
necessity,  of  agriculturists  being  acquainted,  to  a  certain  extent  at  least,  with 
the  species  of  insects  inhabiting  their  fields;  for  Mr.  Middleton||  acknowledges 
that  he  did  not  know  whether  the  lady-birds  are  the  parents  or  the  destroyers 
of  the  black  aphides  so  injurious  to  the  beans.  This,  however,  is  many  years 
since,  and  I  trust  that  no  one  who  discusses  agi-icultm-al  subjects  in  future 
will  be  thus  compelled  to  confess  his  ignorance.  It  only  remains  now  to 
describe  the  colliers. 

They  belong  to  the  order  Homoptera,  the  family  Aphides,  and  the  genus 
Aphis,  and  from  the  species  living  upon  the  common  bean  called  Vicia  faha, 
it  has  been  named  by  Scopoli — 

*  See  chapter  iii.  p.  66.  t  Coccinella,  chapter  lii.  p.  71. 

+  Scaeva,  chapter  iii.  p.  80.  §  AphiJius,  &c.,  chapter  iii.  p.  73. 

II  Agriculture  of  Middlesex,  page  192. 
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6.  A.  fahcc. — Female  apterous,  ovate,  sooty  black;  autennse  slioi-ter  than 
the  body,  tawny,  except  at  the  extremity,  setaceous,  indistinctly  seven-jointed, 
two  basal  joints  minute,  three  following  elongated,  terminal  9ne  slender: 
rostrum  bent  under  the  breast  in  repose,  rather  long  and  stoutish :  eyes  pro- 
minent :  abdomen  with  bluish  white  spots  down  each  side  of  the  segments ; 
tubes  short.  Six  legs  stoutish,  ochreous,  shining ;  thighs  more  or  less  pitchy  ; 
shanks  pubescent,  pitchy  at  the  apex,  hinder  the  longest  and  curved ;  feet 
short,  black,  and  biarticulate,  terminated  by  minute  claws:  fig.  1,  magnified. 
In  some  examples  the  head  is  ochreous  and  the  legs  entirely  of  the  same 
colour,  whilst  a  few  are  of  a  rusty  colour.  Males?  winged  and  black: 
head  trigonate;  eyes  prominent;  antennae  as  long  as  the  body,  slender, 
setaceous,  tawny  at  the  base,  distinctly  seven -jointed,  two  basal  joints  very 
short,  third  the  longest,  sixth  much  shorter  than  the  fifth  and  seventh :  thorax 
shining,  deeply  channelled,  forming  four  convex  lobes  including  the  broad 
scutellum ;  the  collar  is  very  short,  but  forming  lateral  lobes :  abdomen  oval, 
not  broader  than  the  thorax ;  the  tubes  are  longer  and  slenderer  than  in  the 
apterous  sex:  four  wings  deflexed  in  repose,  iridescent  but  shghtly  tinged 
with  brown ;  superior  very  ample,  thrice  as  long  as  the  body ;  the  nervures 
and  stigma  are  pale  brown,  the  apical  cell  ovate- conic,  with  a  double  furcate 
one  below  it ;  inferior  wings  small :  legs  pubescent,  ochreous,  rather  long  and 
slender,  especially  the  hinder  pair ;  thighs  more  or  less  pitchy,  as  well  as  the 
extremities  of  the  tibite;  the  feet  are  black,  short,  and  slender,  having  a 
minute  basal  joint  and  two  little  claws  at  the  apex:  fig.  3,  highly  magnified. 

Bruchid.e — the  Pea  and  Bean-heetles. 

Pease  and  beans  are  often  inoculated  in  the  field  by  a  group  of  beetles, 
called  improperly  "Bugs"  by  the  fiirmers;  and  this  subjects  them,  like  the 
cereal  crops,  to  great  injury  and  waste  after  they  are  stacked  or  housed. 
From  their  destructive  nibbling  propensities,  these  beetles  have  received  the 
appellation  of  Bruchus.  It  is  singiilar  that  they  should  be  almost  confined  to 
leguminous  or  pod-bearing  plants,  infesting  various  kinds  of  pulse  and  many 
foreign  seeds  which  are  of  gi-eat  value  to  the  inhabitants,  either  for  home 
consumption  or  as  articles  of  commerce ;  amongst  them  are  recorded  acacias, 
mimosas,  and  some  palm  fruits.*  A  leguminous  seed  named  Gram,  and  much 
used  when  boiled  as  food  for  horses  in  the  East  Indies,  is  consumed  by  them,  t 
In  Carthagena  the  ravages  of  a  species  of  Bruchus  are  serious  upon  the  seeds 
of  the  Dividivi  or  Libidibi,  the  legumes  of  which  are  so  valuable  a  substitute 

*  Latreille,  Ilisf.  Nat  ,  vol.  xi.  page  401. 

t  Kirby  and  Spence's  Introduction  to  Entom.,  sixth  edit.  vol.  i.  p.  143  ;  and  seventh  edit.  p.  07. 
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both  for  oak-Lark  and  galls.*  In  a  considerable  sample  of  those  seeds  which  I 
obtained,  I  scarcely  found  one  that  had  not  either  contained  a  Bruchus  or  in 
which  I  did  not  find  one  dead. 

Happily  in  England  there  are  but  few  native  species  of  this  genus,  and  of 
those  only  one  or  two  commit  any  havoc  on  the  crops.  Before  entering  upon 
their  liistory  I  must  not  forget  to  make  the  cultivator  acquainted  with  one 
which  has  found  its  way  from  North  America  into  the  southern  states  of 
Em'ope,  and  has  become  naturalized  in  the  warmer  departments  of  France. 
It  is  to  be  hoped  that  om-  chmate  will  not  suit  the  economy  of  this  pest,  for  I 
have  frequently  found  the  beetles  in  imjDorted  pease,  t  The  first  notice  we 
have  of  this  insect  was  from  M.  Kalm,  a  Swedish  traveller,  who  statedj  that 
in  Pennsylvania,  New  Jersey,  and  the  southern  parts  of  New  York,  this 
beetle,  or  rather  its  maggots,  were  making  such  ravages  amongst  the  pease, 
that  the  inliabitants  had  been  obliged  to  abandon  the  cultm*e  of  that  excellent 
and  useful  pulse. 

As  the  economy  of  this  species  has  been  well  investigated,  I  shall  relate 
what  has  been  published  regarding  it.  The  beetles  pair  in  summer,  whilst 
the  pease  are  in  flower  and  producing  pods ;  the  females  then  deposit  an  egg 
in  almost  every  pea  which  has  just  formed.  From  the  outside  of  these  peas, 
when  arrived  at  maturity,  they  do  not  appear  damaged,  but  on  opening  them 
No.  53.  -  one  generally  finds  a  very  little 

larva,  which,  if  left  to  repose, 
remains  there  all  the  winter  and 
part  of  the  following  summer,  con- 
suming by  degrees  all  the  internal 
substance  of  the  pea,  so  that  in  the 
spring  the  skin  only  remains,  after 
which  it  is  transformed  into  an 
insect  with  scaly  wing-cases,  which 
pierces  a  hole  in  the  skin  of  the 
pea,  from  whence  it  comes  forth 
(No.  53,  fig.  1),  and  resorts  to  the 
fields  sowed  with  that  pulse,  in 
order  to  deposit  its  eggs  in  the 
new  pods.  §  I  think  it  is  Dr. 
Harris  who  says  that  "the  eggs  are  laid  only  during  the  night  or  in  cloudy 
weather ;  that  each  egg  is  always  placed  opposite  to  a  pea ;  that  the  grubs, 
as  soon  as  they  are  hatched,  penetrate  the  pod  and  bury  themselves  in  the 


*  Trans.  Ent.  Sec,  vol.  i.  page  xxiv. 
t  Voyage  en  Amerique,  vol.  ii.  page  294. 


t  Those  from  Odessa  are,  I  think,  the  worst. 
§  De  Geer's  Memoires,  vol.  v.  page  2S0. 
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I)ea ;  and  the  holes  through  which  they  pass  are  so  fine  as  hardly  to  be  per- 
ceived, and  are  soon  closed."  *  Latreille  asserts  that  if  the  summer  has  been 
hot,  the  beetles  are  disclosed  the  following  autumn,  and  that  the  seeds  will 
grow  notwithstanding  then-  inhabitants,  which  spare,  owing  to  a  wonderful 
instinct,  the  vital  germ  of  the  pea.t 

We  can  fijid  nowhere  any  description  of  the  egg.  The  larvsB  have  a  soft 
whitish  body,  composed  of  many  indistinct  segments,  and  are  apodes  or 
only  have  some  ver}^  minute  feet.  Their  head  is  small,  scaly,  and  armed  with 
strong  and  sharp-cutting  mandibles.  They  have  nine  spiracles  on  each  side 
l\)r  breathing.  Before  changing  to  pupje  the  maggot  eats  a  round  hole  from 
its  cell  to  the  rind  of  the  pea,  wliicli  in  all  probability  it  partially  cuts 
through  with  its  jaws,  so  that  when  the  beetle  shakes  off  the  shroud  which 
envelops  it,  by  a  slight  dilatation  of  the  body,  the  head  is  forced  against  this 
circular  lid,  which  instantly  gives  way,  and  the  neW-born  Bruchus  comes 
forth,  as  represented  in  fig.  1.  In  a  great  number  of  the  peas  the  beetles  will  be 
foimd  dead;  but  whether  this  arises  from  a  lower  temperature  than  they 
are  accustomed  to,  not  invigorating  them  sufficiently  to  leave  their  habita- 
tions, or  whether  they  return  to  feed  when  they  cannot  make  their  escape 
readily,  which  may  be  the  case  when  confined  in  sacks  or  heaped  up  in 
warehouses,  I  am  not  able  to  determine. 

These  beetles  belong  to  the  order  Coleoptera,  the  family  Bruchid^, 
and  the  genus  Bruchus.     The  species  alluded  to  was  named  by  Linnseus — 

7.  Bruchus  pisi — the  Pea  Bruchus. — It  is  thickly  punctured,  black, 
densely  clothed  with  short  brightish  brown  hairs  above,  more  gray  and  silky 
beneath :  head  rather  small  and  drooping,  ovate,  with  a  distinct  narrow  neck ; 
the  nose  narrowed  and  flattened,  at  the  extremity  of  which  is  jDlaced  the 
mouth ;  this  is  composed  of  a  crescent-shaped  labrum,  two  trigonate  fulvous 
mandibles,  partially  serrated  internally ;  two  jaws  formed  of  two  long  hairy 
lobes,  and  producing  fom'-jointed  black  palpi;  and  of  a  broad  bilobed  chin, 
producing  a  large  lip  dilated  before,  from  near  the  centre  of  which  arise  two 
triarticulate  palpi :  J  the  eyes  are  black,  prominent,  and  lunate,  having  a  deep 
notch  below,  where  the  antennte  are  inserted ;  these  are  not  longer  than  the 
thorax,  clavate,  and  eleven -jointed,  the  four  basal  joints  are  bright  fulvous, 
the  first  is  oblong,  second  the  smallest,  ovate,  tliird  and  foui'th  obtrigonate, 
the  following  much  larger,  cup-shaped,  terminal  joint  ovate:  the  thorax  is 
twice  as  broad  as  the  head,  transverse,  semi -orbicular,  the  anterior  margin  a 
little  concave,  the  hinder  bisinuated,  the  angles  acute ;  the  sides  with  a  little 
notch  at  the  middle,  forming  a  minute  tooth,  and  there  is  a  slight  transverse 

*  Treatise  on  Insects.  +  Tliis  is  tlie  ca.sc  with  tliu  beans  also.    J.  C. 

i  These  dissections  are  figured  in  Curtis's  British  Entomology,  Plate  754. 
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ridge  across  the  middle ;  it  is  variegated  with  orange  hairs,  the  lateral  teeth 
white;  there  is  a  white  spot  before  the  scutel  inclosed  by  a  subquadrate 
black  space ;  the  scutel  is  minute  and  white :  the  wing-cases  are  considerably 
broader  than  the  thorax,  nearly  flat,  oblong,  with  ten  fine  strise  on  each; 
there  is  a  white  dot  on  the  second  interstice  on  each  side  of  the  sutm-e 
towards  the  base,  and  a  wavy  transverse  line  of  broken  white  dots  beyond  the 
middle,  siu-rounded  by  black  spots  and  patches,  especially  towards  the  apex, 
which  bears  two  pale  dots;  wings  ample  and  folded:  abdomen  extending 
beyond  the  elytra,  convex,  and  sloped  ofi*,  forming  a  large  semi-ovate  apical 
joint  called  the  pygidium,  clothed  with  gTajdsh  pubescence,  bearing  two 
black  or  brown  spots  at  the  base  more  or  less  concealed,  and  two  black 
shining  ones  near  the  apex;  under  side  silky  and  slate -coloured,  a  whitish 
spot  at  the  hinder  angles  of  the  pleui'se,  and  a  white  lateral  dot  on  each 
of  the  five  following  abdominal  segments:  legs  clothed  with  silky  gray 
pubescence ;  hinder  pair  very  long,  with  the  thighs  stout,  having  a  minute 
tooth  beneath  near  the  apex ;  the  shanks  bidentate  at  the  apex ;  the  other  four 
legs  are  much  shoiier  and  slenderer,  with  the  tibiee  and  tarsi  tawny ;  the  feet 
are  fom'-jointed,  the  hinder  long  and  black,  the  basal  joint  greatly  elongated, 
third  joint  bilobed,  fourth  clavate;  claws  small,  hooked  at  the  base.  Length 
from  2  lines  to  2^ :  fig.  2 ;  fig.  3,  highly  magnified. 

The  Bruchus  which  abounds  in  this  country  in  our  fields  and  gardens,  if 
not  originally  a  native  species,  is  at  any  rate  perfectly  naturalized,  and  the 
importation  of  foreign  pease  and  beans  for  seed,  is  annually  increasing  the 
numbers.  Some  foreign  long-pod  beans  which  I  pm-chased  in  the  spring  of 
1846  were  infested  to  a  great  extent.  I  picked  out,  as  far  as  I  was  able, 
those  which  contained  insects  and  planted  the  rest,  yet  I  saw  a  few  of  the 
Bruchi  running  over  the  bean-flowers  in  the  month  of  June.  This  species 
received  from  Linnaeus  the  name  of — 

8.  Bruchus  granarlus — the  Grain  Bruchus. — It  is  smaller  than  B.  p/s?, 
being  generally  less  than  2  lines  in  length  (fig.  4) ;  but  is  very  similar  in  form. 
It  is  black  and  punctured,  but  less  densely  clothed  with  short  brown  hairs ; 
the  antennae  are  not  so  much  incrassated  at  the  extremity,  but  the  fom-  basal 
joints  are  ferruginous:  the  thorax  is  not  so  broad,  and  more  beU-shaped;  the 
lateral  tooth  is  very  indistinct;  and,  besides  the  white  hinder  angles  and 
the  triangular  spot  before  the  scutel,  there  are  two  white  dots  on  the  disc : 
the  wing-cases  are  sprinkled  with  whitish  spots  of  hairs,  the  suture  forms  a 
brown  stripe,  whitish  at  the  base;  there  are  four  white  dots  on  the  disc, 
separated  by  a  black  longitudinal  line ;  the  wings  are  ample :  the  exposed 
apical  joint  of  the  abdomen,  called  the  pygidium,  is  densely  clothed  with 
grayish  pubescence,  in  certain  lights  exhibiting  four  minute  indistinct  dark 
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dots :  the  under  side  is  similarly  spotted :  the  legs  differ  in  having  the  fii-st 
pair  only  ferruginous,  with  the  thighs  of  the  same  colour,  excepting  the  base, 
and  the  hinder  shanks  have  the  internal  spine  elongated :  fig.  5,  magnified. 
Specimens  of  this  insect  are  frequently  so  rubbed  that  they  appear  almost 
entirely  black,  from  the  hairs  or  pubescence  being  worn  off. 

This  species,  which  is  everywhere  abundant  as  early  as  February  on  the 
furze  wlien  it  is  in  bloom,  inliabiting  also  the  flowers  of  various  other  plants 
in  the  beetle  state,  as  the  rhubarb,  meadow-.sweet  {Spiraea  ulmarki),  &c.,* 
is  a  most  destructive  insect  in  our  pea  and  bean  fields,  the  larv?e  feeding  in 
the  seeds  and  sometimes  destroying  more  than  half  the  crop.  They  are  ex- 
ceedingly abundant  in  some  parts  of  Kent,  where  they  often  swarm  at  the 
end  of  May,  and  are  occasionally  found  as  late  as  August;  indeed  I  killed  one 
in  November,  imported  with  the  Russian  beans,  which  had  been  alive  in  a  box 
since  the  end  of  September.  It  attempted  to  fly  away  in  October ;  it  then 
became  torpid,  but  on  warming  it  by  a  fire  in  the  middle  of  November,  it  was 
as  lively  and  active  as  in  the  height  of  summer,  and  I  dare  say  would  have 
lived  through  the  winter. 

It  is  said  that  the  female  beetles  select  the  finest  pease  to  deposit  their 
eggs  in,  and  sometimes  they  infest  crops  to  such  an  extent  that  they  are 
eaten  up  by  them,  little  more  than  the  husk  being  left.  The  various  kinds  of 
beans  are  equally  subject  to  their  inroads;  besides  the  long- pods  I  have 
alluded  to,  I  have  had  broad  Windsor  beans  sent  to  me  containing  these 
Bruclii;  and  Mr.  C.  Parsons  transmitted  me  some  horse-beans  in  the  be- 
ginning of  August,  1842,  which  were  entirely  destroyed  by  them.  Mr.  F.  J. 
Graham  showed  me  some  seed-beans  which  were  inoculated  by  these  beetles 
to  a  great  extent,  and  some  of  them  were  alive  in  the  seeds ;  yet  to  any  one 
ignorant  of  the  economy  of  this  pest,  there  would  not  appear  the  slightest 
external  indication  of  theii*  operations.  I  also  received  from  a  gentleman 
residing  in  Norfolk  a  sample  of  seed-beans  from  Russia  for  winter  sowing,  a 
large  proportion  of  which  was  perforated  by  this  Brnchus. 

It  has  already  been  intimated  that  as  the  beetles  generally  leave  the  germ 
uninjm-ed,  the  vitality  of  infested  seeds  is  not  destroyed.f  I  doubt,  however, 
if  they  produce  strong  healthy  plants;  and  from  my  own  experience  I  have 
no  doubt,  if  pease  or  beans  be  sown  containing  the  Bruchus  granarius,  that  the 
beetles  will  hatch  in  the  ground,  and  thus  the  cultivator  will  entail  upon  him- 
self a  succession  of  diseased  pea  and  bean  crops.     Now  to  avoid  this  loss  the 

*  The  larvae  are  also  recorded  as  inhabiting  the  lentils  in  France,  likewise  gesse,  beans,  and  all 
sorts  of  vetches.     Encij.  Method.,  vol.  v.  page  19S. 

t  Fig.  11  exhibits  a  split  horse-bean  inhabited  by  B.  (jranarias  (I),  \\  liich  was  sown  and  vegetated, 

as  shown  by  the  radicle. 

^  45 
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seed  should  be  examined  before  sowing,  when  to  an  experienced  eye  the  pre- 
sence of  these  beetles  will  be  discernible,  where  to  a  common  observer  they 
would  appear  sound  and  good.  It  has  been  shown  in  the  history  of  the  fore- 
going species  that  the  maggots,  when  arrived  at  their  full  size,  gnaw  a  circular 
hole  to  the  husk  or  skin  of  the  seed,  whether  pea  or  bean,  and  even  cut 
round  the  inner  surface  which  covers  the  apertm-e,  so  that  a  slight  pressure 
from  within  will  force  this  lid  off:  these  spots  are  of  a  different  colour  to  the 
rest  of  the  seed,  generally  having  a  less  opaque  appearance,  and  often  are  of  a 
duller  tint :  on  picking  off  this  little  lid,  a  cavity  will  be  found  beneath,  con- 
taining either  a  maggot  (fig.  7,  8  magnified),  pupa  (fig.  9,  10  magnified),  or 
beetle.  On  splitting  one  of  the  horse-beans  (fig.  6),  I  found  a  pupa  in  the  cell 
(fig.  a),  but  most  of  them  were  occupied  by  the  perfect  insects.  At  a  more 
advanced  period  the  beans  tell  their  own  story,  by  the  holes  which  are  visible 
from  whence  the  beetles  had  escaped  or  are  ready  to  do  so :  on  these  beans 
were  little  dark  dots,  looking  as  if  they  had  been  made  with  a  red-hot  needle, 
which  I  have  frequently  observed  in  other  samples ;  at  this  point  the  husk  is 
generally  indented  and  sometimes  quite  perforated.  Whether  these  are  caused 
by  efforts  of  the  larvas  to  penetrate  the  seeds  when  first  hatched  from  the 
e^gg,  or  from  parasitic  ichneumons  searching  with  their  oviducts  for  a  nidus 
for  their  ova,  I  cannot  say.  From  the  large  horse-beans  most  of  the  beetles 
had  escaped,  and  their  cells  were  occupied  by  other  maggots,  which  will 
shortly  deserve  our  attention. 

There  is  another  important  but  neglected  question  to  which  we  have  more 
than  once  alluded  in  this  volume,*  namely,  the  effect  of  extensively  infested 
crops  upon  the  constitution  and  health  of  those  who  feed  upon  them, 
whether  animals  or  man.  We  learn  from  the  authors  of  the  Introduction 
to  Entomology,'^  that  M.  Amoreux,  a  French  author,  alludes  to  "an  alarm 
that  was  spread  in  some  parts  of  France,  in  1780,  that  people  had  been 
poisoned  by  eating  worm-eaten  pease,  and  they  were  forbidden  by  authority 
to  be  exposed  for  sale  in  the  market ;  but  (it  is  added)  the  fears  of  the  public 
were  soon  removed  by  the  examination  of  some  scientific  men.  who  found 
the  cause  of  the  injury  to  be  the  insect  of  which  I  am  now  speaking 
{Bruchus  pisi)."  Here  is  an  admission  of  an  injury  done  to  the  public 
by  pease  infested  with  the  Bruchus  insi;  and  in  December,  184<5,  I  received 
a  communication  from  the  secretary  of  the  Royal  Pol3d:echnic  Institution, 
bearing  directly  upon  this  subject.  Mr.  Longbottom  says,  "  I  have  been 
requested  by  the  Bishop  of  Norwich  to  forward  for  your  inspection  the 
accompanying  sample  of  beans  lately  brought  from  Sicily.     They  were  pur- 

*  Chapter  xi.  page  335.  t  Si.Kth  edition,  vol.  i.  p.  143 ;  and  seventh  edition,  p.  96. 
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chased  by  a  cabriolet  proprietor  for  his  horses,  but  finding  that  the  liealth  of 
the  animals  was  much  deranged  from  feeding  on  them,  they  were  carefully 
examined,  and  almost  all  of  them  found  to  contain  an  insect."* 

This  sample  of  broad-beans,  amounting  to  thirty-seven,  contained  six- 
teen that  were  infested  by  a  Bruchus,  some  having  only  one,  others  two 
and  tlu-ee  in  each,  and  about  six  or  seven  of  the  beetles  were  alive  at  the 
time.  I  found  also  one  full-grown  maggot,  and  a  parasitic  fly  in  a  cell  lined 
with  a  shilling  membrane.  The  beans  with  few  exceptions  appeared  sound 
outside ;  but  on  a  more  searching  examination  pale  or  horny  spots  were  dis- 
coverable on  the  skin,  or  a  little  space  marked  merely  by  a  delicate  circular 
line  indicating  what  might  be  expected  beneath,  as  exhibited  higher  up  in  the 
same  figure.  There  were  occasionally  pitchy  dots  or  punctures,  which  possi- 
bly might  be  the  spot  where  an  egg  had  been  deposited,  for  in  some  instances 
the  incision  entered  the  farinaceous  substance  of  the  bean,  and  in  others 
a  small  maggot  had  been  feeding  in  liis  little  cell,  but  from  the  size  and 
form  of  the  head  I  do  not  think  it  was  the  larva  of  the  Bruchus :  rarely 
a  larger  hole  was  visible,  which  had  been  eaten  by  the  beetle  preparatory  to 
its  escaping  from  the  cell,  immediately  on  its  bursting  from  its  pupa  shroud. 
On  cutting  open  the  beans,  some  contained  two,  three,  and  even  four  cells;  in 
a  few  were  larvte  of  various  sizes,  in  which  case  there  was  a  good  deal  of 
farinaceous  powder  around  them ;  others  contained  the  beetle  just  changed, 
with  the  elytra  not  expanded ;  but  in  most  of  the  cavities  I  found  the  perfect 
Bruchus,  with  its  head  downward,  and  next  the  transparent  spot,  with  the 
excrement  and  debris  left  by  the  maggot  at  the  opposite  end.  Generally 
speaking,  the  portion  where  the  germ  of  the  seed  is  situated  was  left  un- 
touched, but  occasionally  the  cell  did  extend  to  that  part. 

The  maggots  were  like  that  already  described — fleshy,  wrinkled,  with  a 
minute,  horny,  ferruginous  head,  and  their  ochreous  colour  might  be  owing  to 
their  being  dead.  The  pupse  were,  I  believe,  all  dead,  and  presented  various 
stages  of  development,  some  showing  but  faint  traces  of  the  future  beetle, 
and  others  having  every  member  jierfectly  formed.  This  beetle,  which  is  a 
different  species  to  any  I  have  seen  in  the  other  samples,  has  l)een  named 
by  Schonlierr  t — 

9.  Bruchus  jiavimanus. — It  is  similar  in  size  to  B.insi,  but  formed  more 

*  I  have  since  learned  that  the  ceiling  of  the  loft  where  the  beans  were  kept  was  covered  with 
flie.s,  as  the  owner  called  them,  but  they  were,  I  have  every  reason  to  believe,  the  ''Grain  Bruchus." 
Another  cargo  of  1000  quarters  of  large  beans,  imported  from  Sicily  to  Newcastle-on-Tyne,  in  Septem- 
ber, 1850,  was  so  infested,  that  the  meal  after  passing  through  the  millstones  was  apparently  alive 
with  the  beetles,  which  took  wing  and  flew  about  the  mill  in  thousands ;  and  there  were  from  three 
to  five  insects  in  many  of  the  beans. 

t  Genera  et  Species  Ctirculionidum,  vol.  i.  page  59. 
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like  B.  granariiis :  it  is  black ;  the  head  and  thorax  are  clothed  Avith  short 
orange-coloured  hairs,  having  a  distinct  cream-coloured  triangular  spot  before 
the  scutellum,  which  is  of  the  same  colour ;  there  are  two  minute  white  dots 
on  the  disk;  the  lateral  teeth  are  acute  and  pale:  the  wing-cases  are  of  an 
ashy  white,  with  a  few  broAvn  spots ;  the  suture  is  ochreous  white,  and  tliere 
are  four  white  dots  on  the  disk :  the  exposed  apical  segment  of  the  abdomen  is 
ochreous  white,  with  two  oval  olive- brown  spots  near  the  apex:  on  the  under 
side,  which  is  silky  slate  colour,  is  a  pale  line  vinder  the  shoulder  of  the  elytra, 
and  a  row  of  white  abdominal  dots,  as  in  B.  granarius :  the  anterior  pair  of 
legs  and  four  basal  joints  of  the  antennge  are  bright  ferruginous,  the  apical 
joint  of  the  former  brown;  the  other  legs  are  clothed  with  fine  ochreous  hairs, 
and  the  hinder  are  notched  and  spurred  like  those  of  B.  granarius.  Old 
specimens  are  black,  and  clothed  with  gray  pubescence,  the  upper  and  under 
sides  being  often  of  the  same  colom-. 

From  the  number  of  the  beetles  in  the  beans,  this  species  seems  to  be  the 
most  destructive  of  all;  but  from  the  comparatively  cold  temperature  of  England, 
I  expect  our  climate  will  not  suit  it,  and  therefore  notliing  need  be  appre- 
hended by  om-  agTicultuiists  from  its  operations ;  but  in  purchasing  beans  for 
seed  or  food,  good  judgment  should  be  exercised,  and  this  may  easily  be 
acquired  if  a  person  will  attend  to  our  suggestions. 

Before  entering  upon  the  remedies  recommended  by  authors,  I  may  men- 
tion that,  as  usual,  the  parasitic  flies  are  employed  to  a  gi-eat  extent  in  keeping 
down  the  multiplication  of  the  Bruchi.  I  have  ah-eady  discovered  three 
species  which  no  doubt  puncture  the  maggots  in  their  cells,  depositing  the  eggs 
in  theu"  bodies,  which  hatch  and  feed  upon  the  larv?e  of  the  Bruchi*  They 
all  belong  to  the  order  Hymenoptera,  the  family  ICHNEUMONIDES  ADSCITI, 
or  Alysiid^e,  and  two  of  them  to  the  genus  SiGALPHUS,  and  appear  to  be 
identical  with  a  species  named  by  Nees  ab  Essenbeckt — 

10.  S.  palli2)es. — The  female  is  black,  shining,  and  similar  to  S.  cauda- 
tus,^  but  it  is  larger,  and  the  ovipositor  is  shorter:  the  head  is  somewhat 
globose;  the  antennse  are  as  long  as  the  body,  composed  of  twenty-two 
joints;  basal  joint  the  stoutest,  but  not  longer  than  the  third  or  fourth;  the 
terminal  joints  globose:  abdomen  short,  oval,  with  three  striated  segments, 
the  striae  vanishing  towards  the  apex,  which  is  finely  punctured ;  ovipositor  as 
long  as  the  abdomen,  the  central  oviduct  ochreous;  nervures  of  wings  and 
stigma  like  those  of  S.  caudatus:  legs  stoutish,  briglit  ochreous;  apex  of 
hinder  tibioe  and  all  the  tarsi  brown :  length,  2  lines,  including  the  ovipositor ; 
expanse,  3  lines. 

*  Nees  ab  Essenbeck  says  they  puncture  the  eggs  of  the  parasites. 

t  Hijmenoptera  Ichneumonibus  affinia,  vol.  i.  page  270.  t  Chapter  viii.,  Plate  H,  fig.  19. 
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This  is  an  abundant  insect  in  England  in  the  summer  months.  A  female 
was  taken  from  a  cell  of  Bruchus  granariun  in  the  Russian  beans, "^  and  a 
female  of  the  following  species  from  one  of  the  Sicilian  beans.  As  I  cannot 
find  it  described,  I  have  given  it  the  name  of — 

11.  *S^.  thoracicus. — It  is  similar  in  size  and  form  to  S.  2'>cilli2^es,  but  the 
thorax  is  of  a  red  colour:  all  the  legs  are  bright  ochreous,  the  feet  tipped  with 
fuscous :  the  head  was  broken  off  and  lost. 

The  parasitic  fly  which  I  have  frequently  found  with  the  Bruchus  grana- 
rius  is  much  smaller  than  the  foregoing  species:  it  belongs  to  Mr.  Haliday's 
genus  CHREMYLUSjt  and  is  named  by  Nees  ab  Essenbeck  Hormius  rubigino- 
sus.t  It  is  also  serviceable  in  destroying  wood-boring  beetles  which  infest  our 
houses. 

12.  C.  rubiginosus. — Male  shining,  dull  chesnut  colom-;  head  large,  black, 
sub-globose,  finely  punctured ;  eyes  not  large,  lateral,  bvit  placed  rather  for- 
ward ;  ocelh  three,  forming  a  triangle  on  the  crown :  antennse  as  long  as  the 
thorax,  oclu'eous,  slender,  and  eleven-jointed  in  the  male;  two  basal  joints 
stout,  third  and  following  oblong-ovate :  thorax  as  broad  as  the  head,  elongate- 
obovate;  metathorax  rugose,  the  hinder  angles  tuberculated :  abdomen  not 
longer  than  the  thorax,  small,  oval,  depressed,  more  ochreous,  fuscous  at  the 
apex,  which  is  very  smooth  and  shining,  wdth  two  distinct  segments,  and  two 
carinse  or  longitvidinal  ridges  at  the  base:  the  four  wings  are  of  moderate 
size,  tinted  with  ochreous-brown ;  the  nervures  are  very  indistinct,  the  stigma 
tawny ;  the  legs  are  stoutish  and  pale  ochreous ;  the  feet  taper,  and  are  five- 
jointed,  terminated  by  minute  lobes.  It  is  scarcely  h  a  line  long,  and  the 
wings  expand  about  |  of  a  line.  The  feviale  is  four  times  as  large,  being 
1  line  long,  and  2  lines  in  expanse :  the  head  is  moderately  large,  thickly 
punctured,  and  does  not  shine:  the  antennee  are  twelve-jointed:  the  thorax 
is  broader  than  the  head,  sometimes  black  or  partially  of  that  colour  in  front ; 
the  metathorax  has  two  ridges  behind :  the  abdomen  is  very  thickly  punctured, 
especially  on  the  disk  and  at  the  base ;  the  carin?e  are  very  sharp,  and  the 
second  segment  very  large ;  ovipositor  shorter  than  the  abdomen :  superior 
wangs  with  a  large  elliptical  fulvous  stigma,  nervures  ochreous,  with  a  very 
large  marginal  cell,  three  submarginal,  and  a  discoidal  one. 

Useful  as  these  checks  are,  it  is  not  in  our  power  to  command  their 
services :  their  destiny  is  to  prevent  the  total  destruction  of  the  crops  of  pease 
and  beans  from  the  ravages  of  the  Bruchi,  and  it  is  left  for  the  ingenuity  of 
man  to  devise  means  of  preservation,  which,  when  well  directed  and  perse- 

*  I  subsequently  detected  numbers  of  the.'ie  parasites  in  the  long-pods  from  my  own  garden.— J.  C. 

t  Entomolofjical  Magazine,  vol.  iv.  page  50. 

^  Ilymenoptcra  Ichncumoniliis  affinia,  vol.  i.  page  156. 
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vered  in,  will  generally  reward  his  labour.  It  has  been  already  stated  that  in 
Kent  these  insects  are  most  abundant ;  from  this  fact  it  may  be  inferred  that 
chalky  districts  suit  the  economy  of  the  Bruchi  in  some  way,  either  by 
favouring  their  transformations,  or  in  producing  wild  flowers  that  are  attrac- 
tive to  the  beetles.*  It  would  be  worth  while  ascertaining  what  is  the 
period  for  sowing  pease  and  beans  in  the  infested  districts,  as  by  some  oppo- 
site course  it  is  possible  the  increase  of  the  beetles  might  be  checked.  Late 
sowing  I  apprehend  would  be  the  most  dangerous,  as  the  insects  would  then 
be  committed  to  the  earth  with  the  seed,  when  they  would  not  suffer  from 
too  low  a  temperature,  but  would  come  forth  strong,  active,  ready  to  pair, 
and  pursue  their  economy  um-estrained.  In  May  and  June,  as  the  summer 
approaches,  the  beetles  have  generally  hatched  or  died  in  the  seeds,  and  con- 
sequently they  are  free  from  this  objection ;  and  thus  arises  the  opinion  that 
if  pease  be  kept  over  the  year  they  become  entirely  free  from  the  pest.  Cul- 
tivators very  properly  prefer  employing  seed  from  a  distant  locality  to  using 
their  own,  but  in  this  way  land  may  be  infested  with  insects  which  prey  upon 
the  fruit  of  a  plant,  and  owing  to  our  climate  not  perfecting  some  seeds  regu- 
larly, as  well  as  to  the  abundant  supply  at  a  cheaper  rate  from  the  coasts  of 
the  Mediterranean,  the  gardener  especially  has  to  rely  upon  a  foreign  market, 
and,  as  we  have  just  shown,  seeds  from  southern  climates  being  greatly  and 
constantly  infested  by  insects,  we  are  annually  introducing  the  plagues, 
perhaps,  of  Egypt  into  our  fields  and  magazines,  t  It  has  been  observed  in  a 
New  York  newspaper,  that  beans  and  pease  imported  from  foreign  parts  are 
always  worm-eaten,  whereas  those  gi'own  and  used  in  the  same  country 
are  free  from  worm.  What  can  be  the  reason  of  this  ?  says  the  commen- 
tator. I  Perhaps,  I  am  near  the  truth  in  saying  that  it  is  because  imported 
pease  and  beans  for  seed  may  always  be  traced  to  a  southern  source. 

The  direct  remedies  are  evidently  limited,  and  require  a  few  experiments 
to  be  first  made  to  obtain  a  habit  of  application,  which  experience  would 
soon  teach  those  who  are  actually  interested  in  the  cultivation  of  pease  and 
beans.  It  is  recommended  in  Hovey's  Magazine  of  Agriculture,  "  Imme- 
diately after  gathering  the  seeds,  to  subject  them  to  the  action  of  boiling 
water  for  one  minute :  by  this  means  the  little  larvae  are  destroyed,  which  are 
at  this  time  just  below  the  integuments  of  the  pea,  without  destroying  the 
vitality  of  the  seeds.  If  the  pease  remain  in  the  boiling  water  four  minutes, 
most  of  them  will  be  killed,  but  not  all ;  of  about  forty  peas  thus  heated  last 

*  Bruchus  cisti,  another  British  species,  is  exceedingly  attached  to  chalky  districts,  from  the 
Cistiis  kelianthemum  abounding  on  snch  soils,  in  the  flowers  of  which  it  lives. 

t  The  bean  {Vicia  faha)  is  a  native  of  Egypt,  and  the  pea  (Pisum  sativum)  of  the  south  of  Europe. 
i  Gardener's  Magazine,  vol.  iv,  page  448. 
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year,  three  vegetated,  and  are  now  growing."*  It  is  now  more  than  half  a, 
century  since  the  celebrated  Olivier  recommended  this  method  in  France ;  ami 
I  shall  conclude  this  portion  of  my  subject  by  translating  his  observations: — 
"As  the  waste  which  the  Br  uchi  occasion  is  more  particularly  injui-ious  to 
cultivation  and  the  food  of  the  people,  we  ought  to  be  so  much  the  more 
desirous  of  finding  some  suitable  means  of  preventing  it.  One  of  the  modes, 
without  doubt  the  most  efhcacious,  would  be  to  plunge  into  boiling  water  the 
different  seeds  which  they  attack,  as  soon  as  the  gathering  them  is  completed. 
But  it  is  indispensable  that  all  should  be  subjected  to  tliis  immersion,  in  order 
to  kill  all  the  larvre  which  they  contain,  and  entirely  to  destroy  the  propaga- 
tion of  a  fiimily  so  prejudicial.  One  could  also  apply  to  these  legmnes  a  heat 
of  from  45°  to  50° t  in  a  kiln  or  oven:  this  heat,  without  altering  them,  would 
be  sufficient  to  kill  tlie  larvse.  One  well  knows  that  these  two  means  ought 
not  to  be  practised  upon  gTain  destined  for  reproduction.  We  shall  obtain  the 
.same  object  if  we  take  off,  immediately  after  the  gathering,  the  husks  of 
those  legumes  which  are  intended  for  winter  provisions,  and  if  we  leave  the 
two  cotyledons,  or  halves  of  the  seed  naked."  |  I  would  merely  add  that 
immersing  the  pease  and  beans  in  the  commonest  oil  woidd,  perhaps,  destroy 
the  insects  without  injuring  the  vitality  of  the  seeds;  but  this  remains  to  be 
ascertained. 

Tinea  sarcitella — the  Sack  or  Wl cite- shouldered  Woollen-moth. 

The  economy  of  this  little  insect  is  somewhat  like  the  wolf  or  grain 
moth,§  for  the  larvse  will  indiscriminately  feed  upon  vegetable  and  animal 
substances.  They  frequently  assist  in  the  destruction  of  pease  and  beans 
when  housed,  which  were  previously  infested  by  the  Bruchi,  as  we  shall  soon 
have  an  opportunity  of  showing  by  the  communications  of  various  parties. 
In  April,  1842,  I  received  a  letter  from  Mr.  C.  Parsons,  dated  East  Tilbury, 
Essex,  saying,  "  In  the  inclosed  box  are  some  beans,  which,  from  standing  in 
the  sacks  a  twelvemonth,  are  injm-ed  in  the  way  you  will  see  by  beetles,  H  of 
which  you  will  find  some  by  cutting  into  the  beans ;  and  the  sacks  are  so 
strongly  cemented  together  by  the  lai'Vfie  I  have  inclosed,  that  some  of  them 
actually  re(iuire  the  strength  of  two  men  to  part  them."  These  were  the 
caterpillars  of  the  Tinea  sarcitella:  No.  54,  fig.  1;  2,  tlie  same  magnified. 
In  December  of  the  same  year  I  received  a  similar  complaint  from  P.  B.,  who 
observed,  that  "  from  the  wetness  of  last  season  some  beans  were  got  into  a 
store  in  damp  condition  and  bred  moths.     As  soon  as  the  men  could   be 

*  Gardeners'  Chronicle,  vol.  i.  page  815.  +  Of  Reauinur,  or  133°  to  144°  of  Fali. 

t  Hist.  Nat.  dcs  Ins.  vol.  iv.  No.  79,  page  3.  §  Chapter  xi.  page  315. 

ll  Bruchus  granarius,  described  in  a  previous  page.     See  No.  53,  figs.  4  and  5. 
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spared,  the  beans  were  cleared  off  and  their  receptacles  whitewashed ;  but  I  now 
find  that  amongst  some  piles  of  sacks  of  pease  these  insects,  in  the  grub  state, 
have  introduced  themselves  between  the  sacks  in  sticky  rings.  As  this  is  to 
no  small  extent,  and  there  is  a  considerable  quantity  of  beans  and  pease 
about,  I  wish  to  know  the  most  effectual  and  rapid  method  of  destroying  this 

pest,  without  causing  an}^  fm-ther 
damage,  by  communicating  a  bad 
smell,  (fee,  to  the  grain  and  sacks." 
In  August,  1845,  I  heard  of  a  stack 
of  sacks  sticking  together  from  the 
same  cause,  and  in  November  of  that 
year  a  gardener  in  Smrey  found 
living  maggots  in  one  of  his  seed- 

drawers,    in    which    he   had    left 

some  dwarf-pease,  which  were  more  than  he  wanted  to  sow  in  April,  and 
with  them  two  moths,  wldch  were  the  Tinea  sarcitella.  He  squeezed  a 
maggot  out  of  one  of  the  many  cases  or  galleiies  which  were  made  at  the 
bottom  of  the  di'awer  and  attached  to  the  wood.  The  pease  had  been  put 
there  for  seed  in  September,  18-i4.  I  was  not  a  little  sm-prised  at  the  end  of 
September,  1846,  on  taking  out  of  a  tin  canister  some  bundles  of  barley  which 
had  been  infested  by  the  Ghlovops*  to  find  a  dozen  caterpillars  of  Tinea  sar- 
citella and  the  moth,  fig.  3,  and  4  magnified.  The  roots  were  covered  mth 
diy  earth,  and  the  stalks  and  leaves  were  mouldy,  but  there  was  nothing  for 
the  larv?s  to  feed  upon  excepting  the  corn,  unless  they  found  the  pupse  of  the 
ChlorojJs  anywhere.  The  earth  amongst  the  roots  was  connected  by  their 
webs,  and  many  of  the  caterpillars  were  full  grown. 

Tinea  sarcitella  has  long  been  recorded  as  a  most  mischievous  little  moth  in 
our  dwelling-houses,  where  it  is  common  the  greater  portion  of  the  spring, 
summer,  and  autumn.  I  have  frequently  observed  it  on  the  trunks  of  fruit- 
trees  in  gardens  as  late  as  September,  and  in  the  house  in  October  and 
November.  Sparrows'  nests  are  also  a  great  harbour  for  them,  as  the  cater- 
pillars revel  amongst  the  feathers,  wool,  and  rubbish  which  form  the  lining,  and 
in  this  way  they  are  always  on  the  premises,  and  are  constantly  entering  om- 
sleeping-rooms  and  other  apartments,  whenever  the  ^vindows  are  left  open 
after  sunset. 

The  female  deposits  her  eggs  upon  clothes,  blankets,  curtains,  carpets,  or 
any  woollen  articles  on  which  the  larvfe  feed,  living  in  cylindrical  cases  which 
they  form  of  the  materials  on  which  tliey  subsist,  covered  with  their  excre- 


Chapter  viii  ,  Plate  H,  figs.  1-10. 
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ment,  and  in  which  they  change  to  pupne.  The  caterpillar  is  a  lively,  wrig- 
gling animal,  about  half  an  inch  long  when  full  fed  (fig.  1);  it  is  soft  and  white 
with  a  yellowish  tint,  and  sparingly  clothed  with  fine  longish  hairs,  some- 
times having  a  slate-coloured  stripe  down  the  back  arising  from  the  food;  the 
head  is  horny,  of  a  chesnut  brown,  and  furnished  with  little  strong  jaws  and 
minute  horns;  the  fii'st  thoracic  segment  is  likewise  horny  and  similar  in 
colour,  but  paler;  it  has  also  six  pectoral,  eight  abdominal,  and  two  anal 
feet:  fig.  2,  magnified.  The  pupa  is  sometimes  inclosed  in  a  distinct  tough 
cocoon,  similar  in  texture  to  the  cjises ;  the  pupa  is  brown  and  shining  (fig.  5), 
the  sheaths  inclosing  the  wdngs  l>eing  very  long,  and  the  horns  and  eyes  are 
visible  through  the  horny  envelope. 

The  perfect  insect  belongs  to  the  order  Lepidoptera,  the  family  TineidvE, 
and  the  genus  Tinea  of  Linnaeus,  which,  from  its  great  extent,  has  been 
divided  b}^  modern  naturalists  into  various  other  groups,  one  of  which  I  have 
called  Laverna,*  to  which  our  little  moth  belongs. 

13.  L.  sarcitella  of  Linnai'us  shines  like  silk,  being  covered  with  minute 
slippery  scales  of  an  ashy  brown  coloui- ;  the  head  and  thorax  are  densely 
clothed  with  depressed  white  scales;  the  eyes  and  a  line  across  the  collar 
black;  the  palpi  or  feelers  are  long  and  slender,  divaricating  and  cm'ved 
upward,  composed  of  three  joints,  of  which  the  second  is  longest,  stoutest, 
and  clothed  "wdth  scales ;  the  third  long,  tapering,  and  pointed :  between  them 
is  rolled  \ip  the  spiral  tongue :  on  each  side  of  the  crown  are  inserted  the 
antennae,  which  are  as  long  as  the  body,  like  fine  bristles  and  ciliat(!d  in  the 
male ;  the  abdomen  is  silvery  ochreous  white,  tufted  at  the  apex  in  the  male, 
conical  in  the  female,  and  terminated  by  a  retractile  horny  ovipositor:  the 
wings  lying  flat  upon  the  body  wdien  at  rest ;  the  superior  twice  as  long  as 
the  body,  narrow,  lanceolate,  pale  ashy  bi'own,  freckled  with  a  darker  colour, 
having  a  dark-brown  patch  at  the  base  and  another  at  the  middle  of  the 
pinion  margin ;  there  are  also  four  similar-  spots  about  the  disk,  more  or  less 
distinct ;  the  hinder  margin  is  fiinged  with  long  ochreoas  and  browm  haii-s ; 
the  inferior  wings  are  shorter,  narrow,  and  lanceolate,  of  a  satiny  gray  tint 
].)eautifully  fringed  all  round,  the  fringe  very  long  on  the  inner  margin:  the 
legs  are  tawny  white  s])otted  with  brow^l ;  the  fore  pair  are  short,  the  hinder 
]  tair  long ;  the  four  posterior  tibiae  spurred  at  the  apex,  the  hinder  pair  very 
long  and  hairy,  with  a  long  pair  of  spvu's  at  the  middle ;  feet  five-jointed,  termi- 
nated by  minute  claws  and  pulvilli.  Fig.  3,  the  moth  at  rest;  fig.  4,  the 
female  flying:  natural  size,  2^  lines  long,  8  in  expanse.  Fig.  G  show's  a  small 
])ortion  of  the  webs  torn  off*  from  the  sacks,  containing  the  maggots  (fig.  «), 
and  chrysalides  in  their  cells:  fig.  b. 

*  Curtia's  British  Entomology,  fol.  and  Plate  735. 
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From  a  box  full  of  the  pease,  their  webs,  and  refuse,  I  bred  a  parasitio 
insect  belonging  to  the  family  Ichneumonides  adsciti  and  the  genus 
Bracon,  which,  no  doubt,  lives  in  its  larva  state  upon  the  maggots  of  the 
moth  or  its  pupa?.     It  appears  to  be  a  variet}^  of  Spinola's* — 

14.  B.  variegator. — The  female  is  black  and  pubescent;  the  head  is 
hemispherical,  bright  ochreous,  hinder  part,  black,  as  well  as  a  spot  on  the 
crown  encircling  the  three  ocelli ;  eyes  orbicular  and  brown :  anteniuie  thread- 
shaped,  not  so  long  as  the  body,  with  twenty  distinct  joints,  the  basal 
one  stoutest  and  a  little  elongated:  thorax  broader  than  the  head,  obovate; 
the  shoulders,  a  square  spot  on  the  back,  and  the  scutelluni,  yellow  or  bright 
ochreous:  abdomen  depressed,  oval,  rather  dilated,  being  broader  than  the 
thorax,  but  scarcelj'  longer,  thickly  and  minuteh^  punctured,  seven-jointed, 
scooped  out  at  tlie  base,  forming  a  semicircular  ridge  with  an  indistinct 
dorsal  one ;  the  sides  ferruginous- ochre,  especially  at  the  base ;  the  apical 
segment  ochreous,  as  well  as  the  belly;  the  ovipositor  projects,  and  is  only 
half  as  long  as  the  body:  four  wings  ample  and  smoky;  tlie  nervures  and  an 
oval  stigma  pitchy ;  superior  with  a  large  marginal  and  three  submarginal 
cells,  the  second  oblong- lanceolate:  legs  reddish- ochreous,  hinder  shanks  dusky 
at  their  tips;  feet  five-jointed,  blackish  at  their  tips,  the  hinder  entirely  dark: 
length,  1^  line;  ovipositor,  ^  line;  expanse,  3^  lines. 

I  found  two  females  alive  in  the  beginning  of  November,  and  they  difier 
little,  except  in  the  colour  of  the  legs,  from  specimens  I  have  taken  of  both 
sexes  on  Hampstead  Heath  in  the  end  of  August.  The  male  resembles  the 
female  with  the  exception  of  the  ovipositor,  and  the  antenna^  are  a  little 
longer. 

I  expect  the  mischief  done  to  the  pease  and  beans,  which  were  rendered 
useless  and  ver}^  ofiensive,  by  the  webs  and  excrement  of  the  caterpillars,  was 
owing  to  the  crops  being  housed  in  a  damp  state,  which  caused  mouldiness  or 
minute  fungi  to  be  generated,  as  fermentation  proceeded,  amongst  the  seeds 
upon  which  the  larvae  fed ;  or  when  the  cotjdedons  or  kernels  softened,  they 
might  become  an  acceptable  sustenance  for  them,  as  we  learn  from  a  French 
writeri  that  the  caterpillars  of  2'lnea  sarcitella  will  feed,  amongst  various 
things,  upon  the  Boleti  of  the  birch  and  other  trees,  as  well  as  in  the  rotten 
wood,  and  I  am  well  aware  that  they  will  live  upon  the  moist  parts  of  corks 
in  wine-bottles  in  cellars.  It  is  therefore  very  necessary  to  keep  pea  and  bean 
stores  as  dry  and  well  ventilated  as  possible,  and  the  more  damp  a  place  is, 
the  more  essential  it  is  to  expose  seeds  stowed  there  to  the  air  and  light. 

It  would  be  found  very  beneficial  to  air  in  the  sun  or  kiln-dry  sacks  to 

•   Jns.  LiyuricB,  vol.  ii.  p.  118,  and  Xees  ab  Esrsenbeck,  Flym.  Ichn.  aflrnia.  vol.  i.  p.  89. 
t  Godart's  Lepidap.  de  France. 
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destroy  tlie  innumerable  mites,  insects  and  vermin  wliicli  often  infest  them, 
and  if  sacks  were  thus  kept  sweet  and  clean,  and  were  only  manufactured  of 
hemp  or  vegetable  thread,  I  am  pretty  confident  they  would  never  be 
attacked  by  the  T/neft  caterpillars.  Seedsmen,  farmers,  and  gardeners  sliould 
likewise  be  most  careful  not  to  use  old  sacks  that  have  been  mended  with 
worsted  instead  of  thread,  much  less  any  in  which  wool  is  spun  in  the  mate- 
rial, as  I  think  I  have  seen  in  some  of  foreign  manufacture. 

These  insects,  like  all  others,  may  be  destroyed  by  fumigating  with 
sul})luu-,  or  by  allowing  turpentine  poured  into  saucers,  to  evaporate  in  the 
infested  magazines;  but  it  might  be  attended  with  danger,  and  is  of  little 
use  unless  the  atmos})heric  air  is  entirely  excluded,  by  filling  every  chink  in 
the  doors  and  windows  with  tow.  Where  small  quantities  of  seeds  are 
required  to  be  kept  merely  in  bags  or  drawers,  if  they  be  well  dusted  with 
l>epper,  it  will  i)reserve  them  from  the  attacks  of  insects,  or  a  few  ounces  of 
camphor  will  answer  the  same  purpose. 

CJryllotalpa  vuLCfARis — the  Mole-cricket. 

I  cannot  have  a  better  opportunity  than  the  present  of  introducing  the 
history  of  an  insect  which  has  ever  been  so  destructive  to  various  crops,  that 
it  is  a  dreadful  scourge  to  the  gardener,  one  of  whom,  in  an  old  work,  said, 
"  ^'H^Py  ^^'^  tli^  places  where  this  pest  is  unknown."  *  From  its  remarkable 
habits  of  life,  extraordinary  strength,  and  large  size,  its  interesting  histoiy  is 
as  well  known  to  naturalists  as  its  depredations  are  to  the  cultivator. 

This  animal  has  received  its  English  names,  of  Mole-cricket  and  Earth - 
crab,  from  its  burrowing  like  a  mole,  and  some  species  of  West  Indian  crabs ; 
but  it  is  formed  more  like  a  lobster;  and,  from  its  supposed  jarring  song  at 
night,  it  is  also  called  Eve-chm-r,  Churr-worm,  and  Jarr-worm.  Mole-crickets 
inhabit  every  quarter  of  the  globe ;  in  Germany  and  various  parts  of  the 
Continent  they  abound  in  corn-fields  and  meadows,  where  they  commit 
extensive  ravages,  and  are  dreaded  in  the  market-garden,  eating  almost  every 
l>lant  that  comes  in  their  way.  Although  the  north  of  Em-ope  has  been 
tolerably  free  from  them,  it  appears  they  are  gradually  extending  their 
northern  bounds,  and  I  am  surprised  that  we  have  not  more  evidence  of  their 
spoliation  in  this  country,  for  they  are  far  from  uncommon  in  many  places, 
especially  in  damp  situations,  as  round  the  margins  of  ponds  and  along  the 
banks  of  streams.  In  the  south  of  France,  farmers  and  gardeners  complain 
of  the  damage  tlieir  crops  of  pease  and  beans  sustain  from  the  mole-crickets. 
In   Germany  they  have  been  known  to  destroy  one-sixth,   and  even  one- 

•  latroducllon  to  Eatonwlojij,  vol.  i.  p.  159,  and  seveiitli  edition,  p.  108. 
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fourth,  of  a  crop  of  young  corn,  by  eating  off  the  roots.  In  the  Botanic 
Garden  at  Berlin  their  devastations  are  so  extensive,  that  duplicates  of  the 
more  tender  and  uncommon  species  of  plants  require  to  be  kept  in  pots ;  and 
in  the  West  Indies  it  is  stated  that  a  species  of  mole-cricket  has  for  some 
years  been  destroying  the  pastures  all  over  the  Island  of  St.  Vincent,  and  has 
now  on  many  estates  attacked  the  young  plants  and  cane-stools.* 

The  mole-cricket  differs  from  the  field  and  house- crickets  very  consider- 
al)ly  in  its  economy,  for  although  it  resides  under  ground,  it  burrows  like  a 
mole  horizontally,  for  which  its  prodigiously  strong  fore-feet  are  well  adapted, 
and  their  strength  is  well  supported  by  the  power  of  the  body  and  other 
members ;  for  it  is  asserted,  on  the  authority  of  Roesel,  that  it  is  capable  of 
propelling  six  lbs.  weight  on  a  smooth  surface.t  It  remains  concealed  in  its 
burrows  dm-ing  the  day,  where  it  can  run  equally  well  backward  and  forward, 
for  which  purpose  it  is  provided  with  two  filaments  like  antennse  at  the  apex 
of  the  abdomen ;  and  when  these  insects  desire  to  change  their  abode,  they 
leave  it  in  the  evening,  and  either  crawl  or  fly  to  another  locality;  they  have 
the  power  of  leaping  also.  In  these  nocturnal  peregrinations  they  are  sup- 
posed to  be  luminous,  and  it  has  been  suggested  that  the  mole-cricket  is  the 
,  notorious  "  Will-o'-the-wisp,"  the 

ignis  fatiuis  of  bygone  days. 

This  insect  belongs  to  the  order 
Orthoptera,  the  family  Ache- 
TiD.E,  and  the  genus  Gryllotal- 
PA,  and  Latreille  has  named  the 
species — 

15.  0.  vulgaris:  No.  55,  fig.  1. 

— It  is  2  inches  long,  without  the 

tails,  which  are  half  an  inch  more, 

\  li^^^^^^  ^^^  ^^^®  wings  expand  2 4  inches. | 

^='^     ^^1'^^^  K    ^^^--^"^^^     ^^  '^^  velvety  and  of  a  rich  brown 

colour,  but  more  ochreous  be- 
neath: the  head  is  conical,  and 
can  be  drawn  into  the  tliorax  at  pleasure;  it  is  furnished  with  two  pro- 
minent eyes,  between  which  are  placed  two  little  eyes  called  ocelli:  the 
two  horns  are  twice  as  long  as  the  head,  inserted  in  cavities  before  the  eyes, 
slender  and  tapering  like  bristles,  but  composed  of  from  60  to  100  minute 

*  Probably  the  Gryllotalpa  didactyla  ;  see  Transactions  of  the  Entomological  Society,  vol.  ii.  p.  xi. 
+  Roesel's  Insecten  Belmtiguncj,  vol.  ii. 

t  Cuvtis'g  British  Entomdogy,  fol.  and  Plate  456,  where  a  coloured  figure  of  the  female  is  given, 
with  various  dissections  of  the  month  and  other  parts. 
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joints,  the  basal  one  the  stoutest  and  oval :  the  mouth  is  large,  comprising  a 
large,  somewhat  orbicular,  upper  lip ;  two  strong,  horny,  elongated  mandibles, 
curved  and  acute,  witli  two  or  three  teeth  on  the  inside ;  two  elonofated  iaws, 
forming  an  acute  horny  lobe,  witli  a  smaller  sharp  one  inside,  and  a  long 
palpiform  one  outside ;  the  feelers  or  palpi  are  long  and  porrected,  composed 
of  live  joints,  the  two  basal  ones  small,  third  the  stoutest,  fourth  and  fifth  as 
long,  the  latter  clavate  with  a  globose  fleshy  gland  at  the  apex ;  an  under  lip, 
which  is  elongated  and  terminated  by  a  heart-shaped  fleshy  lobe,  from  the 
base  of  which  arise  two  stift'  parallel  lobes,  and  on  each  side  a  stout,  rigid,  and 
pilose  one,  all  of  the  same  length ;  the  two  feelers  are  stout,  rigid,  and  tln-ee- 
jointed,  the  basal  joint  sub-globose ;  second  and  third  long,  the  latter  the 
stoutest,  the  apex  oval  and  fleshy.  Thorax  twice  as  broad  as  the  head, 
convex,  oval,  the  anterior  margin  concave :  wing-cases  short,  somewhat  oval, 
like  parchment,  yellomsh- white  externally,  brown  internally,  partially  cover- 
ing one  another  in  repose,  with  numerous  strong  longitudinal  oblique  and 
transverse  nervm-es,  forming  cells  which  are  more  irregular  at  the  base  in  the 
male  than  in  the  female,  and  this  is  almost  the  only  external  sexual  difference, 
for  the  female  has  no  ovipositor.  Wings  two,  ample,  membraneous,  triangular, 
folded  longitudinally,  lying  upon  the  back  when  at  rest,  and  extending 
beyond  the  abdomen ;  they  are  dirty  white,  with  an  iridescent  lustre,  rayed 
like  a  fan  with  ochreous  nervures  and  numerous  transverse  white  ones ;  the 
costa  is  brown,  as  well  as  a  stripe  below  it :  the  abdomen  i*s  twice  as  long  as 
the  thorax,  very  thick,  soft,  and  cylindrical,  composed  of  nine  or  ten  rings ; 
on  each  side  of  the  apex  is  a  haiiy  filament  like  a  rat's  tail,  as  long  as  the 
antennae,  but  stouter.  Legs  six,  very  strong,  especially  the  anterior,  which 
are  compressed  and  dilated ;  the  hinder  pair  are  formed  for  leaping ;  anterior 
thighs  short  and  broad,  with  a  sharp  semi-ovate  tooth  inside  at  the  base ; 
hinder  pair  long  and  incrassated ;  shanks  of  fore-legs  trigonate,  palmated,  the 
apex  being  cut  into  four  very  strong  spreading  teeth ;  posterior  long  and 
spiny  outside  and  at  the  apex:  feet  triarticulate,  anterior  compressed  and 
trigonate,  attached  to  the  outside  of  the  tibia,  basal  joint  large,  and  with 
the  second  fonning  two  horny  acute  teeth,  third  small  and  ovate,  temii- 
nated  by  two  straight  unequal  claws ;  in  the  other  feet  the  first  and  third 
joints  are  elongated,  and  the  second  is  very  short ;  the  claws  are  curved  and 
sharp. 

In  June,  or  at  the  commencement  of  summer,  the  female  constructs  in  the 
vicinity  of  her  burrows  a  nest  half  a  foot  deep  in  the  earth ;  it  is  two  inches 
long  and  one  deep,  formed  like  an  oval  bottle,  with  a  curved  neck  which 
communicates  with  the  surface,  and  the  inside  surface  is  smoothed  for  the 
reception  of  the  eggs,  which   amount  to  300  or  400,  and  after  they  are 
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deposited  the  feniule  accurately  closes  the  entrance.  These  eggs  are  about 
the  size  of  turnip -seeds,  Lut  oval,  shining,  and  brownish  -  yellow :  fig.  2. 
The  young  hatch  in  July  and  August,  or  about  a  month  after  the  eggs  are 
laid :  they  immediately  begin  to  feed  upon  the  tender  roots  of  the  surround- 
ing plants,  whether  corn,  grass,  or  vegetables,  and  when  these  fliil,  then 
they  go  fm-ther  in  search  of  food;  but  subsequently  to  their  fii'st  moult, 
which  takes  ])lace  a  month  after  they  emerge  from  the  egg,  the  family 
disperses. 

When  the  mole-crickets  first  hatch,  they  look  very  much  like  black  ants, 
and  are  not  more  than  ^  of  an  inch  long  (fig.  3  ;  fig.  4  after  the  fu'st  moult) ; 
at  this  period  they  have  no  Vidngs,  they  go  on  growing  and  moulting  imtil 
they  are  1^  inch  long,  when  rudiments  of  the  wing-cases  appear,  and 
in  this  pupa  state  they  remain  feeding  and  increasing  in  bulk  until  the 
fifth  or  last  skin  is  cast  oflT,  and  the  perfect  winged  insect  is  developed  and 
tit  to  propagate  the  species.  This  metamorphosis  takes  place  at  the  close  of 
spring ;  they  live  through  the  summer,  pairing  and  laying  eggfi,  and  pass  the 
winter  in  the  earth,  biuying  themselves  deeper  as  the  cold  and  frost  aflfect 
them ;  there  protected  they  remain  from  October  or  November  vmtil  the  warm 
days  of  March  again  invite  them  to  the  surface,  wheii  they  may  be  traced 
by  the  heaps  of  earth  they  throw  up  like  little  mole-hills ;  at  other  periods 
their  presence  may  be  detected  by  their  operations,  for  yellow  withered 
patches  deface  the  pastm-es,  and  similar  decay  is  indicated  amongst  the 
garden  vegetables.  Great  doubts  have  been  entertained  as  to  their  chirping, 
but  Latreille  states  that  after  sunset  they  make  a  noise  strong  and  shrill 
enough,  which  is  said  to  be  caused  by  the  friction  of  the  nervures  of  one 
wing-case  over  the  other ;  and  we  learn  from  Mr.  R.  H.  Lewis  that  the  mole- 
cricket  is  a  very  noisy  insect  in  Van  Diemen's  Land.  This  song  or  call,  like 
that  of  the  crickets,  is  produced  l^y  the  males  to  invite  the  females  from  their 
burrows,  to  prepare  for  the  peopling  of  new  colonies. 

So  great  a  pest  ai-e  these  insects,  that  there  is  no  want  of  remedies  or 
modes  of  extirpating  them,  which  I  will  now  proceed  to  discuss,  and  as  they 
liave  been  suggested  and  tried  by  first-rate  cultivators,  they  cannot  fail  to  be 
serviceable  to  those  who  may  be  so  unfortunate  as  to  suffer  from  the  inroads 
of  the  mole-cricket.  I  must,  however,  not  omit  to  observe  that  some  natura- 
lists have  an  idea  that  this  anima,l  is  even  beneficial,  from  its  carnivorous 
habits,  Ijut  it  is  scarcely  possible  that  so  many  experienced  gardeners  should 
iiave  unhesitatingly  stigmatized  this  insect  in  various  countries  for  at  least  a 
century,  if  it  did  not  deserve  the  bad  character  it  has  obtained.  What  will 
those,  who  maintain  an  opinion  that  mole-crickets  are  beneficial,  say  to  Mr. 
Brackemidge's  unqualified  statement,  that  "it  is   the   greatest  enemy  the 
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gardener  has  to  contend  with  at  Berlin,  where  it  appears  about  the  beginning 
of  summer  in  myi-iads:  nothing  in  the  herbaceous  wa}' is  proof  against  it-s 
ravages ;"  and  he  adds,  "  I  have  seen  the  stem  of  a  dahlia  an  inch  thick  cut 
through  by  it  in  the  course  of  a  night,  with  as  much  precision  as  if  done  with 
a  knife. '*  It  is  true  that  Dr.  Kidd,  in  his  admirable  Memoir  upon  this 
subjet-t,  says  that  mole- crickets  prefer  raw  meat,  and  will  attack  each  other, 
when  the  \ictor  devours  the  flesh  of  the  vanquished;  but  that  they  can  live 
nine  or  ten  months  without  food.t  Bouche  gives  similar  evidence  of  their 
ferocious  disposition  when  he  states  that  "luckily  the  mother  devours  a  great 
number  of  her  offspring,  so  that  out  of  a  hmidred  not  more  than  eight  or  ten 
j^urvive."  |  I  can  also  bear  testimony  to  their  carnivorous  habits,  for  one  that 
I  kept  alive  with  grass  turves  in  the  cage,  fed  upon  the  caterpillars  of  the 
Lickey-moth,  I  with  which  I  supplied  it  for  some  time,  and  it  is  reported  to 
devom-  worms  and  subterranean  larvte:  this,  however,  only  shows  that  the 
mole-cricket  is  omnivorous. 

It  has  been  stated  that  mole-crickets  may  be  enticed  under  a  glass  or  pot, 
by  using  some  odoriferous  compo.sition,  in  the  same  way  as  rats  are  taken  ; 
and  Scopoli,  an  Austrian  naturalist,  maintains  that  they  are  attracted  by 
horse-dung,  and  driven  away  by  that  of  pigs,  the  warmth  arising  from  the 
former  probably  suiting  their  economy.  Mr.  A.  M'Barnet  found  that  lamp- 
oil  destroys  them  very  readily,  and  soap  suds  also  will  kill  them,  but  not  so 
speedily.  He  is  of  opinion  that  the  refuse  of  soap  manufactories  or  any  greas}' 
manure  might  be  serviceable,  and  also  soot,  lime,  and  like  substances.  |i  A 
simple  plan  of  poiu"ing  water  into  their  burrows  fir.st,  and  then  a  few 
drops  of  oil,  which  killed  the  insects  by  stopping  their  respiration  probabl}^ 
was  actually  purchased  by  Louis  XV.  By  burymg  small  garden-pots,  into 
which  about  thirty  drops  of  oil  of  turpentine  must  be  previously  poured,  and 
covering  them  over  with  boards  to  keep  ovxt  the  earth,  the  mole-crickets  may 
be  driven  from  their  quarters,  and  the  vapovu*  will  kill  those  that  are  near  it ; 
for  their  scent  is  so  acute  that  it  is  said  if  a  dead  crab  be  introduced  into  their 
burrows,  the  effluvia  will  destroy  them.  M.  Robert,  of  Toulon,  places  fresh 
turves  on  the  borders  where  traces  of  the  mole-crickets  are  observed ;  they 
are  watered  every  night,  and  the  insects  secrete  themselves  beneath,  and  are 
easily  caught  in  the  morning.  If  By  persisting  in  this  method,  especially 
in  April,  May,  and  June,  an  infested  place  will  soon  be  freed  from  them ; 
this  seems  to  be  a  good  and  availal)le  i»lan,  especially  in  dry  seasons,  for  Mr. 

*  Gardeners'  Maijazinc,  vol.  xii.  p.  300.  i  See  Phllosophica!  Transacltons. 

t   Houch^,  Naturgeschichtc  dcr  Garten  Jnscclcn.  p.  •3.'). 

$!  Clisiocampa  neustria,  Curtis'-s  British  Ento.,  fol.  '229,  and  Gardeners'  Chronick,  vol.  iii.  p.  244. 
IJ   Trans.  Entomological  Society,  vol.  ii.  p.  xi.  %  Annates  de  la  Soc.  Ilor.  de  Paris. 
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Brackenridge  says,  "From  the  circumstance  of  these  insects  seldom  appearing 
on  the  surface,  and  the  rapidity  with  which  they  breed,  no  method  has  been 
fallen  upon  whereby  they  are  likelj^  to  be  eradicated,  althougli  himdreds  of 
thousands  are  caught  yearly  by  means  of  flower-pots  plunged  "svith  their 
brims  about  two  inches  below  the  level  of  the  surface,  into  which  the  insects 
fall  during  their  nightly  rambles.'"*  In  June  and  July  the  eggs  may  be 
destroyed  in  hundreds,  by  digging  up  the  nest  of  the  mole- cricket,  which  an 
experienced  gardener  discovers  with  little  trouble  by  tracing  their  winding 
bmTows;  or  boiling  water  poured  over  aifected  parts  in  meadows  will  kill 
them,  and  m'ine  or  salt  and  water  might  be  used  advantageously. 

However  useful  these  suggestions  may  be,  especially  to  the  gardener,  the 
following  plan,  recommended  by  Kollar,  is  the  one  to  be  adopted  by  the 
farmer  on  a  larger  scale.  When  there  is  a  flat  area  of  500  or  600  yards,  dig 
three  or  four  pits  in  September,  two  or  three  feet  deep  and  a  foot  wide ;  then 
fill  them  with  horse-dung  and  cover  them  over  with  the  earth :  attracted  by 
the  warmth,  all  the  mole-ciickets  will  resort  to  these  pits  fi-om  the  surrounding 
neighbourhood  on  the  first  frost,  and  may  then  be  easily  destroyed.! 

Secure  in  their  subterranean  habitations  from  insect  parasites  to  reduce 
their  numbers,  what  a  singular  provision  is  made  to  keep  the  mole-crickets 
in  check,  namely,  the  destruction  of  the  young  by  their  parent,  to  the  amount 
of  ninety  per  cent,  and  upwards,  otherwise  they  would,  first,  cause  such 
destruction  to  the  various  crops  that  famine  must  ensue,  and  next,  the 
species  would  become  extinct,  for  want  of  food  for  the  young  broods.  The 
services,  also,  of  the  poor  persecuted  mole  are  most  essential  in  acting  upon 
the  masses  of  the  insect  race,  and  especially  upon  the  formidable  hordes  of 
the  insect  which  partakes  of  its  habits,  and  from  which  it  receives  its  name. 
Bouchd  says,  "  This  little  quadruped,  called  by  LinnoBus  Talpa  europcva,  is 
continually  digging  in  pursuit  of  insect  larvae,  particularly  grubs,  mole- 
crickets,  and  earth-worms,  and  destroys  them.  I  have  observed  (lie  says) 
that  a  field  which  contained  an  endless  number  of  root-worms  or  mole- 
crickets,  was  freed  entirely  by  the  moles  in  two  years.  They  certainly 
destroy  many  young  plants  by  burrowing,  but  their  usefulness  is  found  to 
overbalance  by  far  the  mischief  they  occasion,  which  is  only  when  the  plants 
are  young.  They  likewise  retire  from  those  places  where  they  find  no  prey 
to  be  caught,  when  they  have  freed  the  field  from  vermin.  It  is  therefore 
not  wise  entirely  to  destroy  the  moles.  At  any  rate,  their  numbers  may  be 
lessened  in  flower-gardens  and  meadows ;  yet  even  there  they  ought  not  to 

Mr.    Brackenridge's   observations  were  published  some  years  before    M.   Roberts  plan   was 
promulgated. 

1-  Kollar's  Naturgeschiclde  der  SchndlicJien  Inscclcn,  p.  154,  and  Loudon's  Translation,  p.  147. 
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be  extirpated,  for  the  mole,  with  regard  to  the  destruction  of  insects,  may  be 
regarded  under  ground  in  the  same  capacity  as  the  sparrow  is  above  ground.* 
Hoopoe.s,  crows,  and  choughs  eat  many  more. ' 

SUMMARY    OF   THE    FOREGOING   CHAPTER. 

Pea  crops  subject  to  mildew. 

The  early  ones  destroyed  by  millipedes  in  cold  and  wet  seasons. 

WeeviLs,  named  Garculio  lineatus,  eat  off  the  crops  and  notcli  the  leaves, 
and  likewise  broad-beans. 

They  first  appear  in  March,  and  are  most  destructive  in  April. 

In  the  year  1844  they  were  universally  di.stributed,  nud  ate  off  the  second 
and  third  solving. 

Feeding  in  March  from  nine  or  ten  in  the  morning  for  the  rest  of  the 
day,  and  hiding  under  clods  at  night. 

They  stand  feeding  on  the  edges  of  the  leaves,  and  fall  doivn  us  if  dead 
when  a^yproaclied. 

Marrowfat  and  early  ^lease  suffer  most,  liog-pease  the  least,  from  tlieir 
attacks. 

These  iveevils  attack  the  pease  first,  then  the  beans,  and  lastly  the  clover 
and  lucern. 

Entii-e  fields  of  lucern  destroyed  by  them  after  solving  two  and  three 
times. 

A  field  of  lucern  sown  in  July  escaped  their  ravages. 

In  September,  1841,  they  ate  of  move  than  half  an  acre  of  clover,  at  the 
headland  of  a  barley  lay,  and  continued  their  operations  in  October. 

Where  the  eggs  are  laid,  or  on  what  the  larvcc  of  the  weexihfced,  is  not 
known. 

The  beetles  inhabit  the  broom  and  furze  Jlotvers  early  in  the  spring. 

Do  the  galls  on  the  roots  of  beans  contain  the  maggots  of  these  weevils? 

Another  weevil,  called  Curculio  crinita,  attacks pea-crojjs  in  the  same  way. 

Three  hundred  feet  at  Brecon  more  or  less  destroyed  by  this  species,  as 
well  as  a  crop  in  Norfolk. 

Certain  seasons  favour,  others  check  their  multiplication. 

Destroying  crops  where  pease  had  never  failed  for  seven  years. 

Shaking  the  pease  over  tarred  or  painted  strips  of  canvas  a  good  remedy 
in  the  garden. 

Although  600^,  wood-ashes,  and  lime,  will  not  destroy  the  weevils,  they 
render  the  leaves  unjxdatable,  when  du.sted  over  them. 

*  Naluvycs.  (lev  O'urtcn  Inscclev,  p.  1(J5. 
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Leaving  a  roiv  of  pease  undusted,  will  prove  a  good  decoy,  when  tliey 
may  be  destroyed  by  hot  water. 

Harrowing  and  hoeing  recommended  for  field-crops  whilst  the  dew  is 
upon  the  j^lants. 

Little  maggots  of  a  fly  called  Phytomyza  nigricornis  mining  in  the  ^^ea- 


In  wet  seasons  minute  maggots  live  inside  of  diseased  pods. 

Pease  when  matured  worm-eaten  by  the  caterpillar  of  a  onoth  named 
Orapliolitha  Pisana. 

These  larvce  buried  themselves  in  July  and  August,  and  changed  to  pupa? 
in  fine  webs. 

Are  not  the  eggs  laid  upon  the  blossoms  or  young  pods  in  the  spring? 

Humble-bees  render  beans  abortive  by  drilling  a  hole  at  the  base  of  tlie 
flower  into  the  embryo  pod. 

Scarlet-beans  and  various  floivers  destroyed  by  them  in  the  same  way,  the 
latter  to  such  an  extent  that  not  a  single  flower  in  some  beds  could  be  found 
that  was  not  punctured. 

Whether  the  bees  resort  to  this  mode  of  getting  at  the  honey  to  save 
trouble,  or  from  the  flowers  being  too  small  to  admit  of  their  entrance,  is 
doubtful. 

Beans  spotted,  distorted  and  unprolific,  from  the  punctured  flowers. 

Two  species  of  humble-bees  detected  in  the  act,  namel}^  Bombus  terrestris 
and  B.  lucorum. 

They  form  their  nests  in  old  loose  walls,  at  roots  of  trees,  &c. ;  live 
through  the  ivinter,  and  resort  to  the  willoius  when  in  flower. 

Butcher-birds  bestroy  humble-bees,  and  the  maggots  of  a  fly  called  Volu- 
cella  inanis,  as  well  as  the  caterpnllars  of  a  moth  named  Ilythia  colonella, 
live  upon  the  larvae  of  the  bees  and  consume  their  honey. 

Pease  smothered  with  Aphides,  called  lice  or  Green  dolphin. 

Beans  infested  with  Aphides,  known  as  the  Black  dolphin  or  collier. 

In  1833  the  bean  crops  were  nearly  destroyed  by  them  in  Yorkshire. 

The  first  iveeh  in  June  they  were  all  apterous,  in  the  second  tveek  winged 
specimens  appeared. 

Beans  should  be  topped  on  their  first  appearance,  and  the  tops  collected 
and  burned. 

The  Black  dolphin  also  infests  scarlet  and  French  beans  as  late  as 
October. 

They  exhaust  the  plants  by  imbibing  the  sap. 

The  larva?  oi  lady-birds,  the  maggots  of /ies,  nxi^oi  minnia  Ichneumons, 
destroy  the  plant-lice. 
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Pease  and  heans  attacked  by  beetles  called  Bruchus,  and  "  Bugs"  by  the 
fanners. 

These  beetles  are  nearly  confined  to  the  seeds  of  leguminous  or  po(Z- 
hearing  plants. 

Bruchus  pisi,  a  native  of  North  America,  introduced  into  the  South  of 
Europe,  and  frequently  found  in  imported  pease. 

Owing  to  the  ravages  of  this  insect  in  the  United  States,  the  culture  of 
this  crop  was  altogether  abandoned. 

The  female  deposits  an  egg  in  almost  evevT/  yea  when  the  plants  are  in 
bloom. 

The  maggot  feeds  in  the  pea  during  the  ivlnter  and  part  of  the  summer. 

The  beetles  are  hatched  in  the  spring,  sometimes  in  the  autumn,  when 
they  force  their  way  out  of  the  cell  through  the  skin  of  the  pea,  which  had 
been  pre^^ously  cut  by  the  maggot. 

They  are  often  found  dead  in  the  pease  and  beans. 

Bruchus  granarius  is  the  species  infesting  our  oiun  crops,  and  imported 
with  seed  annually. 

It  appeared  on  some  beans  grown  from  inoculated /ore iy/^i  seed. 

It  is  abundant  on  the  furze  when  in  floioer,  and  many  other  plants. 

The  maggots  sometimes  destroy  more  than  half  the  crop  in  parts  of  Kent. 

They  swarm  in  May,  and  are  found  in  August  and  probably  later,  for 
one  imported  with  Russian  beans  was  alive  in  November. 

Pease  and  every  variety  of  garden  and  field  beans  are  subject  to  their 
attacks. 

Infested  beans  often  exhibit  no  external  signs  of  the  presence  of  the 
Bruchus  to  the  uninitiated. 

The  maggots  do  not  generally  destroy  the  germ,  so  that  the  seeds  will 
vegetate. 

By  sowing  inoculated  seed  the  insects  are  introduced  and  propagated. 

Seed  should  be  examined  before  solving,  and  the  infested  beans  may  be 
detected  by  didl  circular  spots  on  the  skins  where  no  holes  are  to  be  found. 

Minute  brown  dots  on  the  beans,  made  by  the  young  larvce,  or  by  para- 
sitic Ichneumons. 

People  poisoned  in  France  by  eating  uvrm-eaten  pease  containing  tlie 
maggots  and  beetles  of  Bruchus  2^isi. 

Sicilian  beans,  containing  the  Bruchus  flavimanus,  affecting  the  health  of 
horses  which  fed  upon  them. 

Some  beans  contained  tivo  or  three  beetles,  v,'\nch  were  alive  in  December. 

They  appeared  sound,  being  nearly  free  from  holes  in  the  skin. 

Three  species  of  parasitic  flies  have  been  discovered,  whose  larvce  feed 
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upon  those  of  the  BrucJti,  namely,  Sigalphus  ])allipe3,  S.  thoracicus,  and 
Gkremyhis  rubiginosus. 

Chalhj  districts  seem  to  be  favourable  to  the  increase  of  the  Bruchus 
granarius,  from  the  soil  probably  producing  wild  flowers  which  supply  the 
beetles  with  food. 

Late-soiun  pease  and  beans  most  likely  to  sitfer  from  the  Bruchi. 

Pease,  if  keiJt  over  the  year,  are  free  from  this  pest,  from  the  beetles  having 
deserted  them. 

Many  of  these  insect  plagues  introduced  with  foreign  seed,  owing  to 
their  being  grown  in  warmer  countries,  where  noxious  species  are  more 
abundant  than  with  us. 

To  destroy  the  maggots  in  the  pease  without  injuring  their  vitality, 
immerse  the  seeds  in  boiling  water  for  one  minute. 

An  immersion  of  four  minutes  in  boiling  water  tvill  kill  nearly  all  the 
2^ease. 

Kiln-drying  at  a  heat  of  from  133°  to  144-°  will  kill  the  insects  without 
altering  the  quality  of  the  pulse,  but  such  seed  will  no  longer  vegetate. 

To  S2')lit  the  pease  and  deprive  them  of  the  husks  will  preserve  the 
winter  stores  from  further  injury  of  the  Bruclii. 

Immersion  in  oil  would  probably  kill  the  insects. 

Maggots  of  a  little  moth  called  Tinea  sarcitella  infesting  worm-eaten 
liea.se,  and  mcdting  the  sacks  together. 

This  is  especially  the  case  when  |3ease  and  beans  are  stored  in  a  damj) 
condition. 

These  m^oths  will  breed  in  draivers  where  seed  is  put  away  for  use. 

They  were  breeding  freely  amongst  the  dead  roots  of  some  barley  in  a  box. 

They  inhabit  our  houses  and  gardens,  injiuing  all  tvoollen  goods. 

The  eggs  are  laid  in  preference  upon  clothes,  blankets,  carpets,  kc,  upon 
which  the  active  wriggling  larvcv  feed,  forming  cases  of  the  eaten  materials, 
in  which  they  undergo  their  transformations. 

The  maggots  of  a  parasitic  fly,  called  Bracon  variegator,  live  upon  the 
larvce  of  the  Tinea. 

It  is  essential  to  ventilate  pea  and  bean  stores,  to  keep  them  dry  and 
secure  from  these  insects. 

Empty  sacks  should  be  well  exposed  to  the  siin  or  kiln-dried,  as  oppor- 
tunities offer. 

Sacks  should  be  entirely  made  of  hemjy  or  vegetable  fibre,  and  never 
mended  with  worsted  or  patched  with  luoollen. 

Fumigating  with  sidphur  or  evaporating  spirits  of  turpentine  will  destroy 
these  insects. 
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Dusting  the  seeds  with  pepper,  or  inclosing  camphor  with  them,  will 
banish  the  insects. 

The  mole-crickets  a  dreadful  scourge  in  corn-fields,  meadoivs,  and  gardens. 

They  are  at  present  most  destructive  in  GerTnany  and  the  South  of  France, 
but  are  gradually  extending  their  northern  bounds. 

In  many  parts  of  England  they  abound. 

In  Germany  one-sixth  and  even  one-fourth  of  young  corn-crops  fall  a 
sacrifice  to  the  mole-cricket;  they  also  attack  pease  and  beans. 

Most  destmctive  in  the  Botanic  Garden  at  Berlin,  and  destroying  the 
sugar-cane  in  the  West  Indies. 

It  burrows  under  ground,  living  like  a  mole  in  miniature,  and  only  comes 
forth  in  the  evening  and  at  night. 

Mole-crickets  have  been  supposed  to  emit  the  dancing  light  called  the 
"  Will-o-the-tvisp."     They  sing  or  chirp  in  the  evening. 

The  female  constructs  an  oval  cell  in  the  eai-th  in  summer,  to  deposit  her 
eggs  in,  amounting  to  300  or  400. 

The  young  hatch  in  about  a  month,  look  like  black  ants,  live  in  society, 
feeding  upon  the  roots  at  hand,  until  they  cast  off  their  first  skin,  when  they 
disperse. 

When  young  they  have  no  ivings,  but  attain  rudiments  of  them  as 
they  increase  in  size,  and  after  the  fifth  moidt  they  are  furnished  with  ample 
'Wings. 

They  pass  the  luinter  in  the  earth,  and  come  forth  in  the  spring,  when 
they  may  be  traced  by  their  little  hillocks. 

Where  they  live  the  grass  and  vegetables  become  yellow,  and  luither. 

They  are  omnivorous,  feeding  upon  animal  as  well  as  vegetable  sub- 
stances, yet  they  can  live  nine  or  ten  months  without  food. 

They  fight,  and  devour  each  other,  and  the  female  eats  nine-tenths  of  her 
offspring. 

They  may  be  enticed,  into  traps  by  certain  odours. 

Horse-dung  is  said  to  attract,  and  pigs'-dung  to  drive  them  atvay. 

Oil  and  soap-suds  wiU  kill  them.  Greasy  manures,  soot,  and  Hme, 
would  assist  in  banishing  them. 

Water  poured  into  their  burrows  with  a  few  drops  of  oil  will  destroy 
them. 

Garden-pots  buried  in  their  runs,  with  thirty  drops  of  oil  of  turpentine 
in  each,  and  covered  over  with  boards,  are  excellent  traps. 

Fresh  turves  luatered  every  night  will  decoy  them  to  retreat  under  them. 

Hundreds  of  thousands  iive  caught  at  Berlin  annually,  by  sinking/oz<;er- 
pots  two  inches  below  the  surface. 
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In  June  and  July  the  eggs  are  easily  destroyed  by  digging  up  the  nests. 

Boiling-water,  urine,  and  salt  and  ivater,  may  be  poured  over  infested 
s2Jots. 

Farmers  are  recommended  to  dig  pits  in  September,  two  or  three  feet 
deep  and  a  foot  wide,  fill  them  with  horse-dung,  and  cover  over  with  earth; 
on  the  first  appearance  oi  frost  all  the  mole-crickets  in  the  field  will  resort 
to  these  traps. 

Their  increase  would  be  so  prodigious  were  it  not  for  the  extraordinary 
habits  of  the  females,  that  famine  must  ensue  where  they  took  up  their 
abode. 

Moles  most  serviceable  in  hunting  and  destroying  them:  it  is  unwise 
to  extirpate  that  little  quadruped. 

Crows  and  various  strong-billed  birds  devour  large  numbers. 

Explanation  of  Plate  L. 

Fig.    1.     C'arcuUo  or  Sitona  Uneata  walking. 
Fig.    2.*  The  same  magnified. 
Fig.    3.*  The  head  in  profile. 

a,  The  antenna  or  horn. 
Fig.     4.*  Organs  of  the  mouth. 

b,  The  mandible. 

c,  The  maxilla  or  jaw,  and  palpus  or  feeler. 
cl,  The  under  lip  and  labial  palpi. 

Fig.    5.*  The  fore-leg. 

Fig.    6.     A  pea-plant  notched  and  perforated  by  the  Ciu-cuUo  or  Weevils. 

Fig.     7.     Another  pea-plant  entirely  defoliated  by  them. 

Fig.     8.     A  bean  leaf  notched  by  the  same  Curcidio. 

Fig.    9.     Curculio  or  Sitona  crinita  walking. 

Fig.  10.*  The  same  species  magnified. 

Fig.  11.     The  extremity  of  a  pea-plant. 

e  and/,  Pupae  of  mining  larvae  of  Phytomyza  nigricornis. 
Fig.  12.     A  diseased  pea-pod  opened. 

g,  The  shrivelled  pea. 

h,   Maggots  of  a  niinute  fly. 
Fig.  13.*  The  same  magnified. 
Fig.  14.     A  worm-eaten  pea. 
Fig.  15,     The  caterpillar  of  a  moth. 

i,  The  excrement. 
Fig.  16.*  The  caterpillar  magnified. 

Tlie  numbers  with  a*  attached  refer  to  the  objects  which  are  represented  larger  than  life. 
All  the  figures  are  drawn  from  nature. 
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CHAPTER    Xlll. 

THE  NATURAL  HISTORY  AND  ECONOMY  OF  A  WEEVIL  AFFECTING  THE  PEA 
CROPS,  AND  VARIOUS  INSECTS  WHICH  INJURE  OR  DESTROY  THE  MANGEL- 
WURZEL   AND   BEET. 

CuRCULio  (Otiorhynchus)  picipes — the  Pitchy-legged  Weevil. 

In  the  last  chapter  the  history  of  two  weevils  was  detailed  which  cause 
great  mischief  to  the  early  pea  crops,  and  attack  the  broad-beans  also :  I 
now  find  that  another  species  assists  very  materially  in  the  destruction  of 
these  plants. 

In  the  midsummer  of  ISiT,  Mr.  George  Gill  sent  me  many  specimens  of  a 
beetle  alive,  and  informed  me  "that  they  were  making  sad  havoc  in  the 
vicinity  of  Kettering,  in  Northamptonshire,  amongst  several  different  plants, 
more  particularly  pease,  turnips,  and  young  winter- plants,  as  savoy,  kale, 
broccoli,  &c."  A  market  gardener  in  the  same  neighbourhood  had  four  rows 
of  pease,  seventy  yards  long,  destroyed  by  them,  and  the  general  crop  much 
injured.  About  eight  poles  of  white  turnips,  just  fit  for  the  hoe,  were  eaten 
off  in  two  nights,  and  the  same  quantity  of  winter-greens,  nearly  in  a  state 
for  setting  out,  was  also  devoured. 

During  the  day  Mr.  Gill  observed  the  weevils  remained  in  clusters  imder 
the  soil,  but  as  soon  as  the  sun  was  set  they  came  out  and  commenced  their 
depredations,  which  they  continued  until  four  o'clock  in  the  morning,  when 
they  again  retired  for  the  day.  It  is  possible  the  caterpillars  of  Noctua 
segetum  and  N.  exclamationis,  called  surface-grubs,  (described  and  figured  in 
chapter  v.),  might  assist  in  the  destruction  of  the  turnips  and  winter-greens ; 
but  no  doubt  Mr.  Gill  is  correct  regarding  the  pease,  for  on  putting  four  of 
the  weevils  into  a  box  with  some  shoots  of  pease  and  horse-beans,  hi  two 
nights  they  ate  the  holes  in  the  stem  and  leaves  as  exhibited  in  the  plate 
(Plate  M,  fig.  1),  as  well  as  others  in  diff'erent  parts  of  the  plants. 

This  weevil  is  sometimes  a  dreadful  pest  in  gardens,  committing  sad 
ravages  on  vines  in  hot -houses  and  on  wall -fruit,  during  the  night,  when 
they  emerge  from  their  hiding-places  in  old  walls,  from  under  the  bark  and 
clods  of  earth,  to  revel  upon  the  branches  of  the  new  wood  in  April,  or  to  feed 
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upon  the  young  shoots,  which  soon  become  black.  They  likewise  injui-e 
raspberry  plants  in  spring  by  eating  through  the  flowering  stems  and  leaves, 
and  they  nibble  off  the  bark,  and  eat  out  the  buds  of  apple  and  pear  trees  as 
early  as  February  or  March.  * 

The  larvae  also  (fig.  7 ;  8,  the  same  magnified)  are  very  destructive  to  the 
roots  of  flowers  and  various  plants  in  the  autumn,  winter,  and  spring,  when 
they  change  to  pupie  (fig.  9;  10,  the  same  magnified),  in  which  state  they 
remain  probably  not  more  than  a  fortnight. 

The  larvfB  or  maggots  are  fat,  whitish,  and  wrinkled,  with  horny  hazel- 
coloured  heads :  they  lie  generally  in  a  cm-ved  position,  and  having  no  feet, 
remain  feeding  mider  ground,  pretty  nearly  in  the  same  spot  where  they 
were  hatched.  Having  arrived  at  their  full  growth,  they  form  an  earthen  cell, 
and  change  to  a  torpid  pupa  of  a  whitish  colour,  with  black  eyes,  exhibiting 
through  the  skin  the  limbs,  folded  up,  of  the  future  beetle.  The  horns, 
rostrum,  and  legs  are  compactly  arranged,  and  the  small  wing-cases  are 
wrapped  roimd  the  sides,  exposing  the  body.  From  this  pupa  issues  the 
beetle  or  weevil,  which  is  included  in  the  order  Coleoptera,  the  family 
CuRCULiONiDJE,  and  the  genus  Otiorhynchus  or  Curculio,  and  is  described 
by  Fabricius  as — 

1.  G.  piciiies;  but  Marsham  gave  it  the  name  of  CurcuHo  vastator,  from 
its  destructive  habits.  It  is  of  a  clay  brown  colour,  and  so  exactly  partakes 
of  the  complexion  of  the  soil,  that  when  it  remains  at  rest  or  with  the 
limbs  contracted,  as  it  falls  down  when  distm-bed,  it  is  scarcely  possible  for 
the  eye  to  discern  the  creature.  The  horny  covering  is  curiously  tubercu- 
lated,  and  sprinkled  over  with  minute  scales,  more  or  less  inclining  to  white, 
yellow,  or  coppery.  The  head  is  produced  into  a  short  stout  rostrum,  which 
is  dilated  at  the  apex  by  two  cavities  like  nostrils,  in  which  the  horns  are 
inserted:  these  are  chestnut  brown,  hair}',  and  twelve-jointed;  the  basal  joint 
is  long,  and  forms  an  angle  with  the  remainder;  the  second  is  short  and 
oval ;  third  twice  as  long ;  five  following  globose ;  the  rest  foiming  an  ovate- 
conic  clul):  the  eyes  are  lateral,  black,  and  orbicular:  at  the  extremity  of  the 
rostrum  is  placed  the  mouth,  which  is  composed  of  five  distinct  pieces:  the 
two  mandibles  or  jaws  (fig.  4)  are  honiy  and  strong,  terminating  in  a 
pointed  tooth,  with  a  smaller  one  inside:  the  maxillae,  or  second  pair  of  jaws 
(fig.  5)  are  also  strong,  with  a  spiny  lobe,  and  a  bunch  of  long  hairs  beneath, 
with  a  triarticulate  palpus  or  feeler  on  the  outside  (fig.  c) ;  the  mentum  or 
chin  (fig.  6)  is  oval,  concealing  the  lip  and  producing  two  minute  biai-ticulate 
palpi  or  feelers  (c/) ;  the  thorax  or  truuk  is  subglobose,  and  twice  as  broad  as 

*  Gardmcris'  Chronicle,  1841,  page  292. 
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tlie  head;  the  wing-cases  are  soldered  together;  they  are  very  convex,  oval, 
and  clouded,  with  twenty  rows  of  pale  dots  formed  by  scales ;  wings  none ; 
legs  six,  strong  and  hairy ;  thighs  stout,  notched  beneath ;  tibiae  or  shanks 
ilexuose,  dilated  at  tlie  apex  and  pectinated;  feet  four -jointed — two  basal 
joints  reverse — trigonate;  third,  bilobed;  foui-th,  clavate,  terminated  by  two 
minute  claws;  fig.  2,  the  weevil  reposing;  fig.  3,  the  same  walldng,  but 
magnified. 

From  the  gi'eat  variety  of  trees  and  vegetables  on  which  these  weevils 
will  subsist,  it  seems  scarcely  possible  to  guard  against  their  inroads.  As 
they  are  unable  to  fly,  when  they  attack  the  pea  crops  no  doubt  they  sally 
forth  fi'om  the  hedge-rows,  which  frequently  swarm  with  these  beetles,  for  I 
have  found  them  in  multitudes,  feeding  on  black-thorns,  elms,  lime-trees,  «&:c., 
in  May.  A  dressing  of  salt  or  gas -lime  would,  I  expect,  destroy  the  larvae, 
as  either  of  these  substances  will  kill  the  maggots  of  nuts ;  but  we  seldom 
know  where  they  are  deposited  at  this  stage  of  their  existence,  and  the 
beetles  are  safer  in  their  horny  coats  than  a  tortoise  in  his  shell:  nothing 
l)ut  boiling  water  or  spirits  of  turpentine  seems  even  to  annoy  them.  It  is 
diflicult,  therefore,  to  apply  any  remedy  except  hand-picking.  The  crops  in 
nm'series  have  been  preserved  by  men  going  out  at  night  and  drawing  the 
])ranches  through  their  hands,  and  putting  the  weevils  into  large-mouthed 
bottles,  as  well  as  by  shaking  the  branches  over  sieves,  which  were  emptied 
into  pails  of  water.  The  beetles  are,  however,  so  timid  and  wary,  that 
they  are  most  successfully  collected  without  lanterns ;  and  if  lights  be  used, 
the  infested  plants  must  be  very  cautiously  approached,  otherwise  the  weevils 
\\ill  fall  down  and  escape.  Possibly  by  dusting  with  soot,  lime,  or  wood- 
iishes,  and  watering  with  gas -water,  the  gi-ound  might  be  made  disagreeable 
to  them ;  and  rows  of  young  pease  might  be,  in  a  measure,  protected  by 
boards,  three  or  four  inches  high,  set  on  each  side,  and  sloping  outward.  As 
soon  as  the  pease  make  their  appearance  above  ground  the  boards  should  be 
tarred  on  both  sides,  so  that  the  beetles  could  not  surmount  them,  and 
many  of  those  inclosed  between  the  boards  would,  no  doubt,  be  caught  by 
the  adhesive  tar. 

We  are,  however,  indebted  to  a  genus  of  sand- wasps  for  reducing  the 
numbers  of  these  pests,  which  could  not  otherwise  be  kept  in  check.  Their 
services  are  unceasing  and  invaluable — and  it  is  a  law  of  nature  that  as 
the  insect-plague  spreads,  the  parasites  that  prey  upon  them  increase  in  an 
equal  or  greater  degree,  until  the  mischief  is  subdued.  Some  of  these  sand- 
wasps  often  appear  in  vast  numbers,  especially  in  gravelly  ground  and  sandy 
banks,  where  they  form  burrows  to  lay  their  eggs  and  rear  their  young,  and 
for  this  purpose  some  species  fly  abroad  in  search  of  a  group  of  wild  bees  called 
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Andrena,"^  whilst  others  are  engaged  in  collecting  the  weevils,  which  they 
bury  in  their  subterranean  nests,  to  feed  their  young  maggots  as  soon  as  the 
eggs  liatch.  In  the  gi-avel  walk  of  a  garden  at  Boulogne-sur-Mer,  in  August, 
there  were  innumerable  holes  made  by  these  sand- wasps,  and  the  females  were 
busily  occupied  in  carrying  home  a  species  of  weevil  closely  allied  to  the 
Otiorhynchus  picipes,  and  described  under  the  name  of  0.  scahrosus.  On 
digging  about  a  foot  deep  I  found  several  of  the  beetles  which  had  been  thus 
buried,  the  contents  of  whose  bodies  had  been  completely  emptied  out,  and 
nothing  was  left  but  the  horny  shells.!  0.  sulcatus  is  another  species  they 
have  been  detected  carrying  alive  between  their  legs ;  and  a  different  genus 
of  weevils,  called  Strophosomus,^  has  been  recorded  as  falling  a  prey  to  them. 

These  sand-wasps  are  of  the  order  Hymenoptera,  family  Cercerid^, 
and  genus  Cerceris.  The  species  which  buries  the  weevils  is  named  by 
Linnaeus — 

2.  C.  arenaria,  but  it  is  the  C.  loeta  of  Fabricius.  The  female  (fig.  1 1)  is 
black,  thickly  punctured  and  pubescent;  the  head  is  large,  armed  with 
strong  jaws,  &c.;§  the  larger  eyes  are  long,  vertical,  and  lateral;  behind  them 
is  a  yellow  spot,  and  inside,  on  the  face,  is  a  patch,  a  small  spot,  and 
between  them  an  oval  one  on  the  nose,  all  yellow ;  on  the  crown  are  three 
minute  eyes  called  ocelli,  forming  a  triangle;  the  short  curved  horns  are 
inserted  in  front  of  the  face,  and  are  twelve -jointed  in  the  females;  they  are 
rusty  beneath  at  the  base,  the  first  joint  being  the  longest  and  stoutest; 
second,  globose;  third,  slender  and  longer  than  the  following,  which  are  a 
little  oblong,  the  terminal  joint  ovate ;  thorax  convex,  oval ;  two  yellow  spots 
on  the  collar,  a  transverse  one  behind  the  scutellum,  and  an  oval  one  on  each 
side  of  the  metathorax ;  scapulars  yellow  also :  abdomen  long  and  elliptical, 
attached  by  a  narrow  base ;  the  segments  contracted  at  their  union ;  six- 
jointed;  first  joint  small,  pear-shaped,  with  a  yellow  lunate  spot  on  each 
side;  second,  large,  cup -shaped,  yellow,  with  a  black  triangular  space  at  the 
base,  two  following  with  narrower  yellow  margins,  fifth  with  the  yellow 
margin  broader ;  apex  with  two  elevated  lines,  forming  an  ellipsis :  wings 
four,  tinted  with  brown,  especially  at  their  tips;  superior  ample,  with  a 
small  rusty  stigma;  one  marginal  and  fom-  submarginal  cells,  the  second 
attached  by  a  short  nervui'e ;  legs  six,  strong,  orange  -  coloured ;  trochanters 
black,  as  well  as  the  base  of  the  four  anterior  thighs;  shanks  spiny  outside, 
spm-red  at  the  apex;  feet  five -jointed,  ciliated,  with  spiny  appendages  out- 
side, and  terminated  by  two  claws  and  pulvilli. — Male  smaller,   face  more 

*  Curtis's  British  Entomology,  fol.  and  Plate  129.  +  Ibid.  fol.  690. 

t  Curtis's  Guide,  Genus  374'';  and  Shuckard's  Fossorial  Hymenoptera,  page  235. 
§  Curtis's  British  Entomology,  Plate  269,  for  the  dissections,  &c. 
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yellow,  with  a  yellow  patch  under  the  basal  joint  of  the  antennse,  which  are 
thirteen-jointed;  yellow  marks  of  the  trunks  smaller,  the  two  spots  on  the 
metathorax  wanting,  and  those  on  the  basal  segment  of  the  abdomen  are 
only  minute  dots;  there  are  seven  segments  with  five  yellow  bands,  more 
equal  than  in  the  female;  the  thighs  are  blacker,  and  the  hinder  pair  are 
black  also,  excepting  the  base ;  the  hinder  tibite  are  likewise  blacldsh  at  their 
extremity,  and  the  fore  feet  are  not  ciliated  with  spines. 

"  Economic  Entomology,"  or  a  knowledge  of  those  insects  which  injure 
cultivated  crops,  is  so  vast  a  field  of  discovery,  that  every  season  brings  forth 
fresh  subjects  for  investigation ;  and  although  this  arises  in  a  great  measure 
from  the  neglect  which  has  attended  this  important  department  of  natural 
history,  it  seems  as  if  a  cycle  were  revolving,  which  exhibits  species  pre- 
viously unobserved,  at  intervals  of  greater  or  less  extent;  and  whether 
regular  or  irregular  cannot  be  determined  for  want  of  data :  rare  and  un- 
noticed species,  no  doubt,  become  abundant  or  scarce  by  changes  of  tempera- 
ture ;  certain  and  continued  currents  of  air,  a  want  of  food  in  their  accustomed 
localities,  and  similar  phenomena,  may  also  change  the  regular  course  and 
geographical  distribution  of  insects  for  a  season;  so  that  enemies  to  the 
cultivator  may  suddenly  become  great  annoyances  m  latitudes  where  they  had 
been  previously  unknown;  and  may  there  remain  until  a  counter -action 
takes  place,  either  of  climate  or  by  parasitic  agency,  which  at  once  sweeps 
away  the  plagues  and  releases  us  from  those  great  armies  which  are  employed 
by  the  Power  who  created  them.  These  are  profound  and  mysterious  sub- 
jects which  we  cannot  fathom,  yet  the  divine  book  of  nature  is  open  to 
all ;  but  it  will  only  prove  profitable  to  those  who  have  a  thirst  for  know- 
ledge, and  who  delight  in  contemplating  the  wonderful  works  of  the  Creator. 

During  the  summer  of  1847  the  prodigious  swarms  oi  Aiohidcs*  which 
suddenly  covered  the  young  shoots  and  under  sides  of  the  leaves  of  almost 
every  plant,  so  that  the  sm-face  was  blackened  by  them,  was  unprecedented, 
as  far  as  can  be  ascertained,  and  it  excited  the  attention  of  the  public  gene- 
rally. The  migratory  locust,  which  is  an  awful  visitation  on  the  Continent,t 
also  reached  our  island  the  same  year.  I  had  several  transmitted  to  me  from 
various  counties ;  and  dm'ing  a  short  stay  on  the  eastern  coast  in  August,  I 
saw  six  specimens  which  had  been  captured  in  a  wheat  field  by  the  gleaners, 
yet  neither  the  aphides  nor  the  locusts  were  observed  the  following  year ; 
indeed,  the  former  died  in  closely  packed  groups,  with  their  beaks  thrust  into 

*  From  ii  careful  examination  of  these  insects,  I  consider  them  to  be  identical  with  the  bean-plant 
louse,  Aphis  fahce;  and  Mr.  Francis  Walker  entertains  the  same  opinion.  See  chap.  .xii.  No.  .'>2, 
figs.  1  and  2. 

t  See  Kirby  and  Spence's  Introd.  to  Entomolorjy,  si.xth  edit.,  vol.  i.  p.  185,  and  seventh  edit.,  p.  125. 
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the  leaves,  and  their  wings  erect ;  and  possibly  were  either  poisoned  by  feed- 
ing upon  juices  not  adapted  to  their  constitutions,  or  they  might  have  been 
held  fast  by  the  drying  of  the  leaves  in  which  their  rostrums  were  imbedded. 
A  still  more  remarkable  instance  of  the  sudden  appearance  of  insects,  and 
the  destruction  of  crops  hitherto  free  from  such  depredations,  we  shall  give 
in  the  development  of  the  economy  of  those  species  which  affect  the  mangel- 
wurzel. 

SiLPHA  OPACA — the  Beet  Carrion-beetle. 

Dickson*  says,  that  mangel-wurzel  is  not  injured  by  insects  or  drought; 
and  such  appeared  to  be  the  case  until  about  1844;  when  in  France  and 
Ireland  the  larva  of  a  beetle  made  its  appearance  in  sufficient  numbers  to 
cany  off  entire  crops,  and  I  find  it  now  has  several  insect  enemies  to  contend 
with. 

There  is  a  carrion -beetle  called  Sllpha  opaca,  which  was  known  to 
Linnseus,  and  is  common  enough  in  dead  animals  in  April :  it  has  also  been 
found  in  February  at  the  roots  of  trees,  where  probably  it  had  wintered. 
In  May  I  have  detected  it  under  stones  in  sandy  warrens,  and  also  on  the 
flowers  of  the  mountain -ash;  it  seems  therefore  probable  that  it  will  live 
upon  caterpillars ;  and  Dr.  Calvert,  some  years  since,  sent  me  specimens  he 
had  found  in  his  wheat  fields  in  Yorkshire,  which  he  suspected  injm-ed  the 
corn.  The  most  remarkable  trait  in  the  economy  of  this  insect  is,  that  its 
larva  will  feed  upon  the  leaves  of  the  mangel -wm-zel,  for  it  had  always  been 
considered  to  live,  like  its  parent  the  beetle,  upon  putrid  animal  substances. 
Mr.  Haliday,  however,  has  found  a  few  larv?e  of  a  Silplia  at  the  roots  of 
artichokes  in  Ireland,  and  they  are  also  abundant  luider  marine  rejectamenta 
there;  it  is  therefore  possible  that  they  feed  upon  sea -weeds  and  any  succu- 
lent or  gelatinous  vegetables  which  approach  animal  substances  in  textm'e  and 
fleshiness :  but  here  again,  if  such  be  the  case,  is  a  considerable  diflference  in 
the  habits  of  the  insects ;  because  the  larvse  liitherto  known,  only  live  upon 
putrid  animals,  such  as  dead  birds,  rabbits,  hares,  hedgehogs,  &c.,  whereas 
those  I  am  about  to  describe  feed  upon  the  /resA- expanding  leaves  of  the 
mangel-wurzel,  fig.  12. 

In  June,  1844,  my  attention  was  first  called  to  tliis  subject  by  W.  Ogilby, 
Esq.,  who  sent  me  specimens  of  the  larvse,  forwarded  to  him  by  the  Rev. 
Edward  Bowen ;  and  he  infoi'med  me  that  they  had  eaten  off"  all  the  mangel- 
wm-zel  on  the  farm  of  John  Ferguson,  Esq.,  of  Castle  Forward,  Londonderry. 
Nothing  fiu-ther  occiuTcd  imtil  I  received  a  communication  from  the  Rev.  C. 

*  Practical  Agriculture,  vol.  ii.  page  723, 
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Maxwell,  of  Birdstown,  Londonderry,  dated  81st  May,  1846,  with  one  of  the 
larvae,  and  stating  tliat  his  mangel-wurzel  was  being  devoured  by  this  animal ; 
and,  on  Jime  the  9th,  he  added  that  every  plant  had  been  annihilated.  The 
field  had  been  entirely  dressed  with  common  fann-yard  manure:  on  the 
23d  of  April,  about  half  a  rood  of  carrots  and  the  same  of  parsnips  were 
sown ;  next  in  order  an  acre  of  mangel-wurzel,  then  Swedish  turnips ;  and,  on 
the  1st  of  May,  beet -root.  Every  crop  promised  to  succeed,  except  the 
mangel- wm-zel,  which  was  destroyed  by  the  larvse  alluded  to.  They  were  to 
be  seen  in  large  quantities  in  the  mangel-wurzel  ground,  but  none  in  that 
portion  of  the  field  under  other  crops.  Subsequently,  however,  the  beet-root 
was  assailed  by  the  same  insects :  it  seems  the  crop  was  attacked  almost  as  soon 
as  it  appeared  above  ground,  viz.,  about  the  21st  of  May,  and  the  larvie  disap- 
peared at  midsummer,  for  only  two  could  be  foimd  on  the  24th  of  June;  they 
were  then  in  the  pupa  state,  or  might  be  starved  for  want  of  food.  It  is  the 
leaves  they  devour,  leaving  only  the  fibres.  In  1847,  Mr.  Maxwell  says,  in  a 
letter  dated  June  the  12th,  "This  destructive  animal  has  again  visited  the 
same  crop  this  season,  at  the  same  time  of  the  year,  and  under  similar  cir- 
cumstances; but  in  greater  nmiibers  and  with  increased  injury  to  the  crop." 
The  specimens  transmitted  are  smaller  in  size  than  those  sent  last  year :  not 
yet,  I  presume,  ha%dng  attained  their  full  growth.  "  The  crop  is  so  totall}'- 
destroyed,  that  it  is  of  no  use  attempting  any  method  to  remove  the  insects 
by  lime  or  otherwise ;  but  it  would  be  very  satisfactory  to  ascertain  their 
origin,  and  by  judicious  measures  to  prevent  their  re-appearance  at  a  future 
time.  The  mangel- wiu-zel  is  the  only  crop  attacked  in  a  field  sown  with 
potatoes,  turnips,  pease,  and  beans."  With  the  larvse  were  inclosed  some  of 
the  leaves  which  were  amongst  the  least  injured,  the  greater  part  of  the 
plants  having  been  completely  eaten  down  to  the  root. 

I  learned,  by  a  subsequent  communication  from  Mr.  Ogilby,  that  the  de- 
predations of  these  larvae  were  not  confined  to  Londonderry,  for  they  made 
their  appearance  the  same  year  upon  his  property  in  the  next  county  of 
Tyrone.  He  says,  "A  much  larger  breadth  of  root  crops  of  all  kinds,  includ- 
ing mangel -wm-zel,  was  put  down  last  year  by  my  tenants  than  dming  any 
former  season ;  partly  owing  to  the  failm-e  of  the  potato  crop,  and  partly  to 
the  offer  of  very  large  premiums  on  my  part.  Turnips,  parsnips,  carrots,  and 
cabbages  have  succeeded  admirably ;  but  of  the  mangel- wiu-zel  the  whole  crop 
was  cut  off"  by  the  insects,  before  the  cotyledon  leaves  had  well  penetrated  to 
the  surface — as  soon  as  ever  they  appeared  the  plants  were  attacked,  and  I  may 
almost  say  that  they  were  never  seen,  so  rapid  was  their  destruction.  One 
crop,  and,  as  far  as  I  am  aware,  one  alone  in  my  neighbourhood,  that  of 
the  Kev.  Mr.  Brownlow,  of  Alia,  succeeded — or,  I  should  rather  say,  escaped." 
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In  manuring  Mr.  Maxwell's  field,  no  bones  or  offal,  beyond  what  might 
have  been  accidentally  thrown  on  a  dunghiU,  had  been  used.  This  was  in 
answer  to  my  supposition  that  these  larvae  had  been  introduced  into  the 
mangel-wurzel  fields  with  the  manure,  either  bones  or  sea- weed ;  such  did  not 
appear  to  be  the  case ;  but  with  the  few  facts  we  have  at  present  collected 
relative  to  this  new  pest,  attention  must  be  given  to  every  collateral  bearing. 
It  seemed  desirable  to  report  Mr.  Maxwell's  observations  as  fully  as  possible, 
in  order  that  the  subject  may  be  carefully  investigated,  lest  the  cultivation  of 
this  valuable  crop  should  be  abandoned  in  Ireland ;  and  it  is  very  remarkable 
that  although  the  insect  is  abundant  in  England,  I  have  not  heard  an  intima- 
tion of  its  appearance  upon  the  mangel-wurzel.  Indeed,  at  present,  it  is  im- 
known  on  this  side  of  the  water  as  an  enemy  to  the  agriculturist. 

It  is  not  so,  however,  in  France;  for  weleam  from  M.  Guerin  M^neville,* 
who  is  indefatigable  in  the  pursuit  of  every  branch  of  entomology,  and  has 
lately  devoted  himself  to  investigating  the  economy  of  the  insects  affecting 
the  various  crops  of  France,  that  M.  Bazin  had  sent  him  many  larvae  of 
Silpha  opaca,  which  were  more  elongated  than  in  the  other  known  species : 
they  were  shining  black,  with  a  little  yellow  at  the  anterior  margins  of  the 
segments ;  they  were  found  in  great  numbers  in  some  red-beet  fields,  and  were 
accused  of  devouring  the  leaves  of  this  useful  plant,  and  thus  causing  great 
ravages  in  the  plantations  when  the  plants  began  to  sprout.  M.  Gudrin  saw 
them  eat  the  leaves  of  the  red-beet  which  he  gave  them,  as  caterpillars  would 
have  done.  M.  Bazin  and  his  son  had  detected  these  larvae  in  their  fields  in 
great  numbers,  mounted  upon  the  leaves  of  the  plants  and  eating  them. 

The  distance  from  LondondeiTy  being  so  considerable,  the  larvae  trans- 
mitted by  post  did  not  reach  me  alive ;  and  consequently  I  never  had  a 
chance  of  rearing  the  beetles  to  identify  them.  M.  Gudrin  has  been  more 
fortunate,  for  at  the  beginning  of  July  he  saw  a  larva  change  to  a  pupa ;  the 
middle  of  the  same  month  many  bm-ied  themselves  three  or  four  inches  in  the 
earth,  making  a  little  oval  cavity  by  kneading  the  soft  earth  with  their  head, 
aided  by  pressure  exercised  by  the  back,  »S:c.  On  the  1 4th  he  saw  a  white 
pupa ;  and  on  the  24th  the  Silpha  hatched.  It  remained  two  days  white  in 
the  earth,  gradually  becoming  brown,  and  eventually  black,  when  it  came 
forth.  Some  of  Mr.  Maxwell's  larvae  also  changed  to  grayish  white  pupae, 
about  three  inches  below  the  surface  of  the  soil,  but  he  did  not  obtain  the 
beetles  from  them. 

It  is  quite  possible  that  these  larvae  may  be  the  offspring  of  different 
species  of  the  geniLS  Silpha,  yet  I  am  disposed  to  think  the  French  and  Irish 

*  Annales  de  la  Soc.  Ent.  de  France,  for  1846,  page  Ixxii. 
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are  the  same,  supported  as  this  supposition  is  by  their  similar  economy.  I 
observed  some  of  the  larvae  were  longer  and  narrower  than  others,  which  may 
be  merely  a  sexual  variation.*  It  is  not  that  they  assume  the  broader  form 
before  being  transformed  into  pupae,  for  many  of  the  small  and  young  ones 
were  equally  short  and  broad  in  proportion.  I  think  the  one  found  at  the 
artichoke  roots  is  not  the  same  species  as  those  from  the  mangel -wm-zel, 
for  the  antennae  are  longer  and  stouter ;  and  whether  those  Mr  Haliday  has 
observed  under  marine  rejectamenta  are  identical  with  the  former  I  cannot 
ascertain  at  present. 

These  insects  belong  to  the  order  Coleoptera,  family  SiLPHiDiE,  genus 
SiLPHA,  and  the  species  is  referred  to  *S'.  opaca. 

The  eggs  are  laid  probably  in  the  earth,  but  this  remains  to  be  proved ; 
and  the  larvae  must  have  been  hatched  ten  or  twelve  days  when  first 
observed,  as  they  were  2  lines  Ions: 
(Plate  M,  and  No.  56,  figs.  13) ;  when 
full-gi'own  they  are  4  or  5  lines  long : 
figs.  1 4.  They  ai'e  very  much  the  form  of 
wood-Hce  (0  nisei)  as  shown  at  figs.  15, 
but  are  black  and  shining;  compris- 
ing thirteen  segments,  including  the 
head,  whicl^is  somewhat  orbicular,  with 
two  impressions  on  the  face ;  and  the 
mouth  is  composed  of  five  pieces :  two 

mandibles  or  jaws  (fig.  17),  which  are  horny,  cleft  at  the  apex,  forming  two 
sharp  minutely  serrated  teeth,  and  inside  is  a  duplicate  lobe  (fig.  18),  of 
similar  form,  but  shorter ;  this  is  a  member  which  I  have  not  met  with  pre- 
viously, and  has  no  analogue  in  the  perfect  beetle.  Below  the  mandibles  are 
two  secondary  jaws  called  maxillae  (fig.  19),  which  are  articulated  and  termi- 
nated by  a  broad  hairy  lobe,  and  to  the  outside  is  attached  a  longish  palpus 
or  feeler  (fig.  g),  which  is  four-jointed,  the  apical  joint  conical ;  between  these 
is  placed  the  chin  (fig.  20),  with  a  short  cleft  lip  (fig.  h),  and  on  either  side  is 
a  short,  stout,  triarticulate  palpus  or  feeler  (figs,  i  i) :  the  eyes  are  com- 
posed of  four  minute  lenses,  situated  above  the  antennae,  which  are  inserted 
in  cups  on  each  side  of  the  head ;  they  are  rather  short,  slender,  hairy,  and 
three-jointed  (fig.  21) ;  the  basal  joint  is  cylindrical  and  scarcely  longer  than 
the  second,  which  appears  to  be  notched  inside  near  the  apex,  the  third  is 
slenderer  and  elongated :  the  thorax  comprises  three  segments,  the  first  being 
the  largest;  they  have  the  angles  rounded,  but  in  the  following  segments 

*  This  appears  to  have  been  confirmed  by  Mr.  Maxwell,  who  bred  a  female  Silpha  from  a  broad 
short  larva,  and  a  male  from  a  longer  narrower  one. 
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they  are  acute  and  give  the  sides  a  toothed  appearance ;  the  apical  segment, 
however,  is  furnished  with  an  acute  spine  on  each  side.  It  has  six  short  legs, 
which  are  five -jointed;  being  formed  of  a  hip,  trochanter,  a  thick  thigh, 
slender  shank,  and  a  strong  acute  claw :  fig.  22.  In  some  specimens  the  body- 
had  a  narrow  tawny  margin  (figs.  1 5),  whilst  others  were  narrower  and  more 
elongated:  figs.  16;  f,  the  natural  leng-th.  When  full-grown  the  larvas  bury 
themselves,  and  forming  ceUs,  change  to  pupte  m  the  earth,  and  from  these 
emerge  the  beetles  called — 

3.  Silx>ha  opaca  by  Linnd,  but  De  Geer  named  them  8.  tomentosa,  from 
their  being  clothed  with  short,  tawny,  depressed  hairs,  which  are  generally 
worn  ofi"  in  a  short  time,  when  they  appear  black,  and  exceedingly  thickly 
punctured  aU  over,  the  hairs  having  been  inserted  in  these  minute  pores: 
the  head  is  very  much  the  form  of  that  of  the  larva,  and  the  organs  of  the 
mouth  are  not  very  dissimilar,*  but  the  eyes  are  large  and  oval,  the  horns 
are  twice  as  long,  clubbed,  and  eleven-jointed;  basal  joint  the  longest,  second 
longer  than  the  third,  five  following  more  or  less  globose,  the  remainder 
forming  a  sort  of  club,  the  terminal  joint  reversed — pear-shaped:  the  thorax 
is  twice  as  broad  as  the  head,  somewhat  transverse  oval,  the  surface  undulat- 
ing from  impressions ;  scuteUum  rather  large  and  triangular :  wing-cases  de- 
pressed, yet  slightly  convex,  the  outer  margin  reflexed,  and  there  are  three 
fine  sharp  ridges  down  each,  curved  next  the  hinder  margin,  wli^ch  they  do 
not  reach,  the  outer  one  being  considerably  the  shortest,  and  beyond  the 
middle  is  a  bump  between  the  second  and  tliird  strice :  the  wings  are  ample, 
and  folded  in  repose:  the  six  legs  are  stoutest  in  the  male  (figs.  23);  the 
shanks  are  spiny  and  spurred  at  the  apex;  the  feet  are  bristly  and  five-jointed, 
the  four  anterior  with  the  foiu*  first  joints  dilated  in  the  male,  especially  the 
first  pair;  fifth  joint  clavate,  and  fm'nished  with  two  strong  cm'ved  claws. 
The  female  has  slender  feet :  figs.  24,  represented  flying  and  magnified. 

It  would  be  advisable  to  try  experiments  for  the  expulsion  of  these  larvae 
when  they  trespass  upon  oiu^  crops ;  for  at  present  no  natural  check  to  their 
multiplication  has  been  noticed,  and  it  is  possible  there  may  not  be  any  para- 
sites to  prey  upon  them.  Mr.  MaxweU  says,  "Neither  salt  nor  lime  seems  to 
have  the  smallest  efiect.  I  have  tried  both  with  no  .successful  result."  To 
hand-pick  them  appears  to  be  hopeless,  owing  to  their  small  size  and  great 
numbers ;  but  probably  some  trap  might  be  invented  to  decoy  them  to  certain 
spots,  where  they  could  be  more  readily  destroyed  in  masses.  It  would  not 
be  amiss  to  distribute  sea -weed  when  they  appear  on  crops  near  the  coast: 
dead  birds  and  quadi'upeds,  as  well  as  tiles  and  boards,  should  be  placed 

*  Curtis's  British  Entomology,  fol.  and  Plate  742,  where  dissections  and  a  coloured  figure  of  the 
beetle  arc  given. 


INSECTS   AFFECTING  MANGEL-WUHZEL,   ETC.  393 

between  the  ridges,  to  ascertain  if  they  preferred  any  of  the  decomposing 
animals  to  the  mangel- wm-zel,  or  would  co'ngregate  under  sheltered  spots,  like 
wood-lice,  earwigs,  &c.  As  the  parent  beetles  can  fly,  something  may  attract 
them  to  particular  spots  where  they  pair  and  lay  their  eggs ;  and  these  are 
important  points  to  be  ascertained  in  their  economy.  From  the  larvae  being 
so  young  when  discovered,  it  is  evident  they  must  have  been  bred  in  the  field, 
if  not  actually  upon  the  quarter  where  the  mangel-wurzel  was  sown.  I 
am  not  inclined  to  think  the  eggs  were  introduced  with  the  seed ;  yet  it  is  not 
impossible,  for  we  have  testimony  that  the  beetles  have  been  found  inhabiting 
the  flowers  of  the  moimtain-ash,  but  for  what  purpose  they  resorted  there  is 
not  discovered.  Some  of  the  seed  previously  to  sowing  should  be  subjected 
to  sufiicient  heat  to  kill  the  eggs  without  destroying  the  vitality  of  tlie  seed ; 
or,  by  steeping  it  in  brine,  sowing  it  away  from  the  rest,  and  examining  it 
as  soon  as  the  larvtie  made  their  appearance  upon  the  crop  raised  from  the 
unprepared  seed,  this  important  point  would  be  settled,  should  there  be  no 
larv?e  upon  the  plot  experimented  upon.  A  careful  examination  of  the  seed 
from  an  infected  field  should  be  made,  to  see  if  the  eggs  could  be  detected,  for 
they  must  be  very  abundant  to  produce  such  large  flimilies ;  and  repeated 
search  ought  to  be  made  for  the  beetles  upon  the  mangel-wurzel  plants, 
especially  those  running  to  seed  after  the  middle  of  July,  when  the  Sllphai 
or  beetles  hatch,  which  are  now  made  known  by  the  figures  23  and  24<,  as 
well  as  by  the  descriptions.  By  such  modes  of  experiment  and  search  as  are 
here  recommended,  and  of  course  by  others  which  will  suggest  themselves  to 
the  intelligent  agriculturist,  valuable  facts  will  be  collected,  and  good  results 
may  be  expected. 

Since  the  foregoing  statements  were  made,  I  received  a  commmiication 
from  Mr.  Maxw^ell,  dated  -ith  October,  1847,  which  greatl}-  alters  the  aspect 
of  this  visitation ;  for  it  seems  the  farmer  need  not  despair  of  a  crop  recover- 
ing from  the  depredations  of  these  larva3.  Mr.  Maxwell  says,  "The  beet- root 
plants  which  remained  after  ploughing  up  the  field,,  and  whose  leaves  suffered 
in  the  manner  represented  to  you,  have  altogether  recovered  from  their  inju- 
ries, and  are  in  a  most  flourishing  state ;  so  much  so,  that  from  my  experience 
of  this  year  I  should  certainly  not  recommend  the  course  adopted  last  year, 
but  trust  to  the  plants  recovering  the  injuries  sustained  by  them  diu-ing  the 
month  of  June,  before  the  larva  has  buried  itself  to  undergo  its  transforma- 
tions. I  observed  again  that  the  larvse  totally  disappeared  about  the  1st  of 
July,  appearing  first  on  the  4th  of  June.  Most  undoubtedly  the  leaves  are 
the  onl}^  part  of  the  plant  fed  on  by  the  insect,  the  roots  being  perfectly  un- 
touched." 
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Cassida  nebulosa — the  Clouded  Shield-beetle. 

M.  Bazin,  a  proprietor  at  Mesnil  St.  Firmin,  to  the  south  of  Paris,  detected 
in  184G  considerable  numbers  of  the  curious  larvae  of  this  beetle  feeding  upon 
the  leaves  of  the  red-beet.  They  reside  on  the  under  side  of  the  leaves,  which 
they  nibble  by  degrees  in  small  round  spaces,  and  the  leaves  are  thus  riddled 
with  little  holes.*  They  also  inhabit  Ghenopodium  hyhridum  (the  maple- 
leaved  goosefoot),  and  feed  upon  the  leaves  in  July. 

The  larvae  are  of  a  pretty  green  colour,  marked  with  white,  and  the 
margins  of  the  body  are  armed  with  barbed  yellow  spines  (fig.  25) ;  they  are 
oval  and  depressed,  with  a  small  scaly  head,  furnished  with  teeth  and  three 
minute  eyes  in  an  oblique  line,  like  little  black  tubercles,  and  four  others  higher 
up ;  each  side  is  fm'nished  with  sixteen  sharp  spines,  which  are  very  bristly ; 
at  the  extremity  of  the  body  are  two  long  spreading  tails,  which  the  animal 
tm'ns  over  the  back  when  at  rest  to  support  its  shrivelled  cast-off  skins  and 
excrement,  which,  like  a  parasol,  shade  it  from  the  sun,  and  also  protect  it 
from  being  stung  by  parasites,  but  these  tails  are  stretched  out  when  the 
larva  walks :  the  six  pointed  legs  are  concealed  beneath  the  thorax.  When 
they  are  prepared  to  change  to  pupae,  they  fix  themselves  by  the  under  side 
of  the  belly  to  the  leaf  which  nourished  them,  and  partially  throw  off  their 
skin  in  two  or  three  days.  The  appearance  of  this  pupa  is  more  remarkable 
than  that  of  the  larva ;  it  is  oval  and  depressed,  with  a  large  shield- like 
thorax  entirely  concealing  the  head ;  the  margin  is  ciliated,  and  there  are  two 
white  spots  on  the  back ;  the  segments  of  the  body  are  cut  on  the  sides  like 
the  teeth  of  a  saw,  the  terminal  one  is  spiny,  and  produces  a  forked  tail :  it  is 
of  a  bright  and  lively  green  colour,  with  the  margins  of  the  thorax  and  abdo- 
men whitish,  and  along  the  back  are  two  yellowish  white  stripes  (fig.  26). t 
In  less  than  a  fortnight,  viz.,  about  the  beginning  of  August,  the  Gassidce 
hatch. 

They  belong  to  the  order  Coleopteea,  family  Cassid.e,  and  genus  Cas- 
sida, or  shield-beetles,  and  this  species  was  named  by  Linnaeus — 

4.  G.  nehvXosa.  When  first  developed  it  is  gi-een,  but  it  gradually  becomes 
of  a  tawny  colour  above  and  black  beneath  (fig.  27 ;  h,  the  natui'al  length) ; 
the  httle  head  is  concealed  under  the  large  semi -orbicular  thorax,  which  is 
stamped  with  minute  impressions,  having  two  white  spots  at  the  base ;  the 
black  eyes  are  oval ;  the  horns  are  inserted  on  the  forehead,  and  are  eleven- 
jointed,  slightly  thickened,  and  blackish  towards  the  extremity,  which  is 
pointed ;  the  scutellum  is  rather  small  and  triangular ;  the  wing-cases  are  oval 

*  Annales  de  la  Soc.  Ent.  de  France,  for  1846,  page  Ixxi. 
t  De  Geer's  Hist,  dcs  Ins.,  vol.  v.  page  168. 
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and  convex,  with  a  flattened  margin ;  there  are  five  double  rows  of  punctures 
on  each,  with  black  dots  sprinkled  over  them :  the  two  wings  folded  beneath 
are  ample:  the  legs  are  short;  the  feet  are  four -jointed,  with  the  third  joint 
bi-lobed,  the  fourth  furnished  with  a  pair  of  claws.* 

The  larv£B  sometimes  fall  victims  to  a  parasitic  fly,  notwithstanding  the 
protection  we  have  alluded  to ;  for  M.  Gu^rin  says,  one  which  was  not  trans- 
formed to  a  pupa,  produced,  on  the  25th  of  July,  from  the  middle  of  the 
back,  thirty-nine  very  little  Ghalcidites,-\  black,  with  yellow  legs,  the  eggs  of 
which  had  been  deposited  by  the  mother  upon  the  living  larva. 

Altica  nemorum — the  T iirni^-heetle  or  Fly. 

Since  the  history  of  this  insect  was  wi-itten,J  I  have  detected  the  little 
beetles  hopping  about  the  mangel-\^airzel  and  punctm-ing  the  leaves.  Mr. 
Rootsey,  of  Bristol,  has  also  made  the  same  observation. 

By  the  more  recently  published  accounts  in  France,  it  seems  that  the  beet 
crops  are  subject  to  a  very  considerable  variety  of  insect  depredators,  wliich 
either  do  not  attack  the  mangel-wurzel  in  this  country,  or  they  have  passed 
by  unnoticed.  In  the  south  of  France,  M.  Forbin-Janson  established  a  large 
manufactory  of  indigenous  sugar ;  as  soon  as  the  leaves  of  the  beet  sprouted 
an  immense  quantity  of  brown  cateq^illars  {Noctiia  hrassiccG  probably§) 
entirely  destroyed  the  crop.  The  following  year  the  crop  was  first  destroyed, 
it  was  believed,  by  some  Alticce;  a  second  sowing  was  ravaged  by  the  brown 
caterpillars,  more  numerous  than  before ;  a  third  year  the  same  ravages  obliged 
him  to  renounce  his  undertaking.  ||  But  one  of  the  greatest  pests  to  the  beet 
crops  of  France  is  a  little  beetle  which  infests  the  leaves  and  roots ;  it  belongs 
to  the  family  Cryptophagid^,  and  bears  the  following  names : — 

5.  Atomaria  linearis,  Steph.;  PYGMiEA,  Ileer. 

It  is  elongate-linear,  slightly  pubescent,  varying  from  black  to  rust  colour: 
head  broad  and  triangular ;  eyes  slightly  prominent ;  lioms  chestnut  colour, 
as  long  as  the  trunk,  slender,  eleven-jointed,  terminated  by  a  three-jointed 
club:  trunk  depressed  and  margined;  wing  cases  depressed;  wings  ample: 
six  short  chestnut-coloured  legs,  the  feet  five-jointed.  Length,  ^  to  §  of  a  line. 
We  learn  from  M.  Bazin  that  this  minute  beetle  is  generated  in  gi-eat 
numbers,  destroying  the  buds  as  they  appear,  and  on  removing  the  clods  of 
earth  one  often  sees  innumerable  quantities.     It  does  not  content  itself  at  a 

*  See  Curtis's  British  Entomology,  fol.  and  Plate  127,  for  figures  and  dissections. 

f  Annales  de  la  Sac.  Ent.  de  France,  for  1846,  page  Ixxi,  t  See  chapter  i. 

§  Were  not  these  the  larvae  of  A  gratis  segetum  and  A.  exclamationis? 

II  Amiales  de  la-  Soc.  Ent.  de  France,  for  1846,  page  cxvi. 
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later  period  by  attacking  the  root,  but  when  it  is  fine  weather  it  comes  out  of 
the  ground,  ascends  the  stem,  and  devours  the  leaves.  These  little  creatures 
often  appear  in  families  on  a  small  plant,  of  which  in  a  few  houi's  nothing 
remains  but  a  leafless  stalk,  which  presently  withers  and  dies.  M.  Bazin  first 
observed  this  insect  in  1839,  at  Mesnil-St.-Firmin;  and,  some  years  later, 
M.  Macquard  stated  that  it  devoured  the  fields  of  red  beet  in  the  environs  of 
Lille  to  such  an  extent  that  the  cultivators  were  obliged  to  re-plough  and 
re-sow  the  fields.* 

The  beetle  appears  in  May  and  June,  less  seldom  in  July  and  August. 
It  is  abundant  in  England,  and  no  doubt  afiects  the  crops  of  mangel-wurzel 
in  this  coimtry.  M.  Bazin  considers  the  following  remedies  as  infallible: — 
1  st.  Fallowing.  2d.  Heav}^  rolling.  3d.  Good  tillage.  4tli.  Powerful  manm-e. 
5th.  Thick  sowing.     See  Cosmos,  v.  5,  pp.  171  and  177. 

Anthomyia  bet.^ — the  Mangel-iuurzel  Fly. 

It  is  generally  supposed  that  animals  closely  related  to  each  other,  and 
forming  a  natural  gi'oup,  would  not  be  very  unlike  in  their  habits  of  life,  but  such 
is  not  always  the  case  amongst  insects,  in  their  larva  state  especially,  and  the 
genus  of  flies  called  Anthomyia  is  a  remarkable  example  of  such  a  diversity. 
There  are  several  species  that  annoy  the  farmer  and  gardener,  which  bear  so 
striking  a  resemblance  to  each  other  in  their  fly  state,  that,  except  to  the 
scientific  observer,  they  would  be  considered  as  the  same  species,  yet  nothing 
can  be  more  different  than  the  economy  of  the  larvse.  Some  of  these  maggots 
live  upon  the  seeds  of  the  lettuce  whilst  growing  upon  the  plants ;  others  revel 
in  the  decaying  stems  of  cabbages,  the  bulbs  of  turnips  and  of  onions ;  whilst 
others  reside  between  the  two  skins  of  the  leaves,  feeding  upon  the  pulp — and 
these  have  received  amongst  naturalists  the  name  of  miners.  A  gentleman  at 
Cranford,  who  is  well  known  for  his  scientific  researches,t  has  made  me 
acquainted  with  a  fly  whose  larva  mines  in  the  leaves  of  the  mangel-wurzel, 
and  I  am  indebted  to  him  for  the  following  sketch  of  its  economy: — "Tlie 
maggots  were  brought  to  me  from  Surrey  on  the  26  th  of  June,  found  feeding 
between  the  plates  of  the  leaves,  the  integuments  of  which  they  cut  rapidly, 
giving  the  parts  attacked  a  blistered  appearance.  They  were  of  a  gTeenish 
colour,  a  quarter  of  an  inch  long,  pointed  at  the  head,  and  rather  abruptly  cut 
ofi"  at  the  tail:  they  turned  to  pupse  in  situ,  as  you  may  see  by  the  fragments 
of  the  leaves,  and  hatched  July  the  17th  and  20th.  Mr.  Frogley  told  me  they 
had  destroyed  the  plant  where  he  got  them  from.  I  foimd  my  sugar-beet 
attacked  in  the  same  manner,  but  immediately  employed  some  boys  to  pinch 

*  Annales  de  la  Soc.  Ent.  de  France,  1847,  page  1. 

+  Mr.  F.  J.  Graham,  author  of  a  Prize  Essay  upon  the  Potato  Disease. 
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the  bli.sters  between  the  finger  and  thumb,  and  by  attacking  them  in  that 
helpless  situation  their  operations  were  effectually  stopped." 

I  may  remark,  that  the  maggots  are  very  similar  to  those  of  the  tmuiip ; 
like  them  they  change  to  an  oval  brown  pupa,  and  from  them  issues  a  fly 
which  exceedingly  resembles  Anthomyia  ceparum,  which  is  bred  from  putres- 
(jent  onions,  but,  as  I  cannot  imagine  they  are  the  same  species,  1  must 
distinguish  them  by  naming  the  former,  and  shall  call  it  after  the  beet  or 
1  aangel-\vm-zel : — 

6.  Anthomyia  (Pegomyia)  betcc.  The  males  only  are  known  at  present: 
they  are  much  smaller  than  the  Onion-fly,  being  only  2-^  lines  long,  and 
expanding  about  five  lines :  they  are  of  an  ashy-gray  colour,  clothed  with  black 
bristly  hairs ;  head  semi-orbicular ;  eyes  large,  brown,  nearly  contiguous  above, 
with  three  minute  ocelli  on  the  crown ;  face  satiny- white,  \vith  a  bright  chestnut- 
coloured  line  down  the  middle,  in  the  centre  of  wliich  are  placed  the  little 
black  drooping  horns,  the  third  joint  being  the  largest,  elliptical,  and  producing 
a  naked  bristle  on  the  back ;  the  protruding  lip  and  palpi  are  also  black :  on 
the  trunk  are  three  or  five  indistinct  longitudinal  stripes;  the  six-jointed  ab- 
domen is  linear,  with  a  dorsal  black  triangular  spot  at  the  base  of  four  of  the 
segments ;  the  two  wings  are  ample  and  transparent,  a  little  tinted  with  tawny 
at  the  base ;  the  nervures  are  pitchy;  poisers  ochreous ;  six  legs,  longish,  bristly, 
and  pitchy,  the  shanks  with  a  tawny  tinge. 

These  insects  will  seldom  cause  any  loss  to  the  mangel-wurzel  crops,  should 
they  ever  abomid  to  any  extent ;  but  whether  they  would  prove  injurious  to 
cattle  when  the  leaves  are  given  as  food  I  am  not  prepared  to  say,  but  I  should 
think  not,  as  the  skins  are  very  tender. .  I  have  seen  the  leaves  of  docks  and 
bur-docks  as  well  as  the  celery  *  blistered  from  the  mining  of  the  maggots  of 
different  species  of  flies  to  a  large  amount,  and  the  only  remedy  is  to  nip 
them  in  the  leaf,  for  they  are  so  delicate  that  a  very  slight  pinch  will  maim 
them.  Parasites  no  doubt  keep  them  under,  and  we  may  trust  to  them  for 
assistance. 

TiPULA  OLERACEA — the  Graiie-fly,  or  Daddy-long-legs. 

This  universally  distributed  and  mischievous  gnat,  by  dropping  its  eggs  in 
the  field,  garden,  and  pastm-e-land,  annually  causes  serious  losses  to  the  culti- 
vator by  the  destruction  of  various  crops  as  well  as  flowers. t  Not  having 
.space  to  illustrate  the  insect  here,  I  shall  leave  its  economy  for  a  future 
chapter,:}:  and  merely  state  now,  that  two  crops  of  mangel-wurzel  plants  were 

*  The  magj^ots  in  the  dock -leaves  produce  a  fly  called  Anthomyia  solcnnis.     Those  in  the  celery- 
leavea  change  to  a  handsome  fly  named  TtpUvilis  ouopordinis.    See  Gardenas'  Chronicle,  vol.  i.  p.  660. 
t  Ibid.  vol.  i.  page  612.  +  See  chapter  xv. 
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successively  carried  off  by  the  larvae,  or  grubs,  as  they  are  called,  which  are 
the  offspring  of  these  flies,  in  the  spring  of  1845,  near  Southall,  in  Middlesex; 
and  in  the  second  week  of  June  they  destroyed  a  large  plot  of  the  same  plants 
in  a  field  at  Hayes.  On  examining  the  dead  and  dying  plants,  we  found  the 
maggots  about  an  inch  below  the  surface  of  the  soil,  and  close  to  the  roots  of 
the  infested  plants,  which  had  been  eaten  through  by  them.  As  they  swarm 
in  all  grass  lands  with  other  allied  species,  it  is  not  safe  to  sow  beet  or  turnips 
immediately  after  pasture-land  has  been  broken  up,  without  previously  paring 
and  burning,  salting,  or  liming  the  land. 

In  the  autumn,  if  the  crown  of  the  mangel-wurzel  begins  to  rot,  it  is  imme- 
diately taken  possession  of  by  numerous  varieties  of  insects.  I  remember,  at 
the  end  of  October,  1846,  finding  vast  numbers  of  specimens  of  a  small  beetle 
called  Gercyon  Boletophagus*  which  were  inhabiting  the  cavities  eaten  pro- 
bably by  slugs.  It  is  very  smooth  and  shining,  oval,  of  a  pitchy  colour,  with 
the  tips  of  the  elytra,  or  wing-cases,  ochreous;  the  clubbed  horns  and  legs  ai*e 
tawny;  it  is  not  larger  than  a  small  turnip-seed.  With  them  were  multitudes 
of  a  minute,  shining,  tawny  Acarus,  oval  in  form,  and  looking  like  seeds  when 
the  six  short  legs  were  folded  up.  It  appears  to  be  the  Acarus,  or  Uro'poda 
umhilica,  which  attaches  itself  to  beetles. f 

This  terminates  the  history  of  the  insects  which  more  or  less  injure  the 
mangel-wurzel  crops,  and  the  following  is  a 


SUaOHARY  OF   THE  FOREGOING  CHAPTER. 

A  weevil,  called  Otiorhynchus  picipes,  destroys  the  young  pea-crops,  &c. 

The  weevils  conceal  themselves  by  day,  and  feed  only  at  night 

The  same  iveevils  injure  vines,  wall-fruit,  apple  and  pear  trees,  raspberries, 
&c.,  early  in  spring. 

Their  larvae  or  maggots  live  in  the  earth  upon  the  roots  of  floivers,  &c. 

They  change  to  pupce  or  chrysalides  in  the  earth. 

These  weevils  swarm  in  hedge-rows  in  May,  feeding  on  black  thorn,  elm, 
and  lime  leaves. 

The  larvm  might  be  destroyed  by  a  dressing  of  salt  or  gas-lime. 

Busting  with  soot,  lime,  or  wood-ashes  might  banish  the  beetles,  or  water- 
ing with  gas-water. 

Tarred  hoards  would  protect  garden-crops. 

Hand-picking  the  most  effective  remedy  in  nurseries. 

*  Curtis's  Owide,  Genus  115,  No.  9.  +  Chapter  vii.  Plate  G,  fig.  49. 
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Sand-iuasps,  called  Cerceris,  capture  the  iveevih,  and  bury  them  to  sup- 
port their  young  when  the  eggs  hatch. 

They  sivarm  in  some  sandy  situatioiDi,  where  the  paths,  banks,  and  gravel 
walks  are  riddled  by  them. 

Insect  'plagues  suddenly  appear  from  changes  in  the  atmosphere,  and  as 
suddenly  disappear  through  the  agency  of  p)aras'itic  tribes,  &c. 

Bean  Aphides  swarming  on  almost  every  plant  during  the  summer  of 
1847. 

Migratory  Locust  also  not  micommon  in  various  parts  of  England  the 
same  year. 

Mangel-ivurzel  supposed  formerly  to  be  free  from  the  attacks  of  insects. 

Larva  of  a  beetle,  called  Sllpha,  feeds  upon  the  leaves,  and  destroys  the 
young  plants  in  May  and  June. 

They  have  been  detected  in  the  North  of  Ireland  and  in  France,  doing- 
great  mischief  from  1844-  to  the  present  time. 

In  1844,  5,  and  6  they  seemed  confined  to  Londonderry,  but  in  1847  they 
carried  off  the  crops  in  Tyrone. 

They  leave  only  the  fibres  of  the  leaves,  but  do  not  touch  the  root. 

No  bones  were  used  in  manuring  the  fields  in  Londonderry. 

In  England  these  larvce  are  tvell  known,  but  have  never  affected  the  crops. 

In  the  department  of  the  Oise,  in  France,  they  have  destroyed  the  red-beet. 

The  beginning  and  middle  of  July  they  change  to  pupce,  and  hatch  to- 
wards end  of  the  month. 

Possibly  more  species  than  one  may  have  the  same  habits,  as  the  larvec 
vary  in  form,  or  this  may  be  a  sexual  distinction. 

Are  the  eggs  laid  in  the  earth .? 

They  probably  Icatch  the  end  of  May  or  beginning  of  June. 

Neither  salt  nor  lime  seemed  to  have  the  slightest  effect  upon  tlie  larvce. 

Sea- weeds  and  dead  animals  distributed  in  a  field  might  decoy  them, 
when  they  could  be  destroyed  more  readily. 

The  parent  beetles  c-Anfly,  but  the  larvce  are  bi^ed  in  the  field. 

"Were  the  eggs  introduced  with  the  seed? 

Seed  should  be  steeped  in  brine  or  subjected  to  heat  before  sowing,  to 
ascertain  if  either  would  free  the  crop  from  the  larvre. 

Examine  tlie  seeds  of  an  infected  crop,  to  learn  if  tlie  eggs  be  amongst 
tliem. 

Search  for  the  beetles  after  Jidy  upon  the  stems  running  to  seed. 

From  the  healthy  state  of  plants  accidentally  left  in  the  field  where  the 
crop  was  eaten  off",  it  seems  possible  the  plants  may  recover  from  the 
attacks  of  the  larvce. 
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Larva  of  a  shield -beetle,  called  Cassida  nehulosa,  feeds  upon  leaves  of 
mangel-^uurzel. 

They  reside  under  the  leaves,  and  also  live  upon  Chenopodium  hyhridum 
in  July. 

The  shield-beetles  hatch  in  the  beginning  of  August. 

A  minute  parasitic  fly,  one  of  the  Chalcidites,  inoculates  the  larvaB  with 
its  eggs,  which  hatch  and  feed  upon  the  fat,  &c.,  of  the  victim. 

The  turnip-beetle,  A  Itica  nemorutn,  is  now  found  to  feed  upon  the  leaves 
of  the  Tnangel-wurzel  as  well  as  on  the  turnip. 

Beet-crops  in  France  ravaged  by  the  caterpillars  of  some  moth,  as  well  as 
by  an  Altica. 

Atomaria  linearis,  a  minute  beetle  devouring  the  buds,  leaves,  and  roots 
of  the  beet  plants,  often  rendering  the  cultivation  of  that  crop  impracticable. 

Larvae  of  flies  greatly  resembling  each  other  are  often  exceedingly  diffe- 
rent in  their  economy. 

Maggots  of  Anthomyia  betce  discovered  feeding  on  the  parenchyma  or 
pulp  in  blistered  leaves  of  mangel-wurzel  and  sugar-beet,  in  the  end  of  Jime. 

The  flies  hatched  the  third  week  in  Jidy. 

The  maggots  may  be  destroyed  by  merely  pinching  the  blisters  visible  on 
the  leaves. 

They  change  to  brown  pupce  in  the  blistered  leaves. 

If  the  maggots  do  no  harm  to  cattle  when  the  leaves  are  used  for  green 
food,  little  mischief  is  likely  to  arise  from  their  presence. 

LarvcB  of  the  crane-fly,  Tipula  oleracea,  is  a  most  destructive  maggot  h\ 
the  mxingel-wurzel  field,  carrying  off  entire  crops  by  eating  through  tlie 
3'oung  roots. 

Not  safe  to  sow  mangel-wurzel  on  fresh  broken-up  pasture-land,  without 
paring  and  burning,  salting,  or  liming  the  soil. 

Rotten  places  and  holes  eaten  by  slugs  in  the  roots  of  mangel -wm-zel 
are  inhabited  by  swarms  of  insects,  and  amongst  them  are  large  broods  of 
a  little  beetle  called  Cercyon  Boletophagus,  and  an  Acarus,  Uropoda 
umbilica. 

Explanation  of  Plate  M. 

Fig.    1.     Shoot  of  a  bean  as  eaten  by  CurcuUo  {Otiorlnjnclius)  fiicipfs. 

a,  Portions  of  excrement  deposited  by  the  weevils. 
Fig.    2.     A  female  weevil  in  repose. 

Fig.    3.*  A  male  walking. 

b,  The  natural  length. 

Fig.     4.*  One  of  the  mandibles,  or  jaws. 

Fig.     5.*  One  of  the  maxillfe,  or  second  pair  of  jaws. 

c,  The  palpus  or  feeler. 


ll'irii/  iiith  lis  piiiiudtr  ininrioti.t  to  Jietin  i-ro[ts;  anil  Jiff tU-t  with  Oieir  Larynf  elf.s 


live  t<j  Maruiel  Wur^el 
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Fig.    C*  Labium,  or  lower  lip. 

d,  Palpi,  or  feelers. 

Fig.     7.     Larva  or  maggot,  dead  arnl  shrivelled. 

Fig.     8.*  The  same  magnified. 

Fig.     9.     Under  side  of  pupa. 

Fig.  10.*  The  same  magnified. 

Fig.  11.*  CtTceris  arcnaria  flying  ;  a  little  larger  than  life. 

Fig.  12.     A  young  mangel-wurzel  plant,  eaten  by  the  larva  of  a  Silpha. 

Fig.  13.     The  young  larva  feeding. 

Fig.  14.     Tile  larva  nearly  full  grown. 

Kig.  15.*  One  i.f  the  larvae. 

e.  The  natural  length. 
Fig.  16. *  Another  of  the  larvie. 

/,     The  natural  length. 
Fig.  17.*  One  of  the  mandibles  of  the  larvse,  the  inner  lobe  shining  through. 
Fig.  18.*  The  inner  lobe  detached. 
Fig.  19.*  The  maxilla. 

(J,  The  palpus,  or  feeler. 
F'g.  20.*  The  mentum,  or  chin. 

h,   The  labium,  or  lip. 

i  i.   The  palpi,  or  feelers. 
Fig.  21.*  One  of  the  horns,  or  antennfe. 
Fig.  22.*  A  leg  detached. 

Fig.  23.     A  male  ot  Slljiha  cpaca,  running  ;  scarcely  hirger  than  life. 
Fig.  24.*  The  female  magnified,  .ind  represented  flying. 
Fig.  25.     Larva  of  the  shield-beetle. 
Fig.  26.     Pupa  of  the  same. 
Fig.  27.*   Cussida  nebulosa,  the  beet  shield-beetle. 

L-,     The  natural  length. 

Those  numbers  with  a  *  attached,  refer  to  the  objects  which  are  represented  larger  than  life. 
All  the  figures  are  drawn  from  nature,  excepting  figures  25  and  26,  which  are  copied  from  De  Geer. 
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CHAPTER   XIV. 

THE  NATURAL  HISTORY  AND  ECONOMY  OF  VARIOUS  INSECTS  AFFECTING 
CARROTS  AND  PARSNIPS,  INCLUDING  PLANT-LICE,  THE  MAGGOTS  OF  FLIES, 
THE  CATERPILLARS  OF  MOTHS,   ETC. 

As  the  tap-rooted  vegetables  are  likely  to  become  of  more  importance  in 
field  culture,  both  as  food  for  cattle  and  man,  an  acquaintance  with  the  enemies 
^Yhich  assail  and  injure  the  carrots  and  parsnips  must  not  be  neglected,  for 
such  knowledge  is  actually  necessary  to  their  successful  cultivation.  As  far 
as  my  own  experience  extends  I  am  convinced  that  the  parsnip  is  one  of  the 
best  substitutes  for  the  potato,  not  only  as  regards  its  nutritive  qualities,  but 
its  produce  also  ;*  and  when  a  taste  for  it  is  once  acquired,  it  becomes  a  most 
agreeable  cidinary  vegetable :  it  is  also  sufficiently  solid  to  satisfy  hunger,  and 
it  is  gently  aperient.  The  greatest  objection  appears  to  me  to  be  the  length 
of  time  it  occupies  the  ground,  as  parsnips  keep  best  in  the  earth ;  but  this 
inconvenience,  as  far  as  the  cottager  is  concerned,  might  be  remedied  by  lift- 
ing the  roots  when  full  grown,  about  Christmas,  and  packing  them  vertically, 
close  together,  in  some  spare  spot,  from  whence  they  could  be  drawn  as  they 
were  wanted.  I  am  also  pretty  certain  that  it  is  desirable  to  vary  the  vegeta- 
bles which  so  largely  contribute  to  the  support  of  the  labouring  classes ;  for 
I  have  strong  reasons  for  believing  that  potatoes,  or  any  other  vegetable,  eaten 
day  after  day,  will  not  conduce  to  health  and  strength  as  the  use  of  three  or 
four  different  sorts  will  alternately:  the  cidture,  therefore,  of  broad  and  scarlet 
beans,  Jerusalem  artichokes,  and  parsnips,  would  make  a  wholesome,  agreeable, 
and  profitable  variety  in  the  poor  man's  bill  of  fare,  in  combination  with  po- 
tatoes, greens,  turnips,  and  onions. 

Carrots  are  already  so  valuable  in  some  counties,  that  the  failure  of  them 
is  severely  felt ;  yet,  with  the  exception  of  the  tm-nip,  I  know  of  no  crop  which 
is  more  subject  to  the  fatal  attacks  of  the  insect  tribes  in  every  stage  of  its 
growth.  As  soon  as  the  tap-root  is  formed,  until  the  period  of  its  being 
matured,  the  maggots  of  a  fly,  as  well  as  other  little  animals,  including  slugs, 
are  constantly  diminishing  the  produce.     The  young  foliage  no  sooner  appears 

*  See  Ccl.  le  Couteur's  valuable  remarks  in  the  Royal  Af/ricuUural  Journal,  vol.  i.  page  419,  auJ 
Dickson's  Practical  Agriculture,  vol.  ii.  page  718. 
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tlmn  it  is  filled  with  Aphides,  and  at  a  more  advanced  stage  the  leav&s 
become  an  agreeable  food  for  caterpillars;  and  lastly,  the  seed-crops  are 
almost  annihilated  by  smaller  caterjii liars,  which  devour  the  flowers  as  well 
as  the  seeds. 

Aphis  dauci — the  Carrot-leaf  Plant-louse* 

In  the  first  week  of  July,  IS^T,  I  visited  the  neighbourhood  of  Guildford, 
in  Surrey,  when  Mr.  Ellis  showed  me  a  field  of  carrots,  which  had  been  a  strong 
])lant;  but  one-tenth  of  the  crop  had  recently  gone  off.  This  malady  was 
indicated  by  the  yellow  foliage,  and  on  pidling  up  the  roots  they  were  sound 
and  clean ;  yet  the  crowns  Avere  not  only  discoloured,  l)ut  dead  or  dying,  and 
on  opening  the  embiyo  leaves  w^e  found  concealed  at  the  base  from  two  to 
seven  or  eight  green  Aphides.  A  few  days  after,  Mr.  T.  Dickinson,  of  the 
Guildford  Nursery,  took  me  to  a  bed  of  cairots  which  was  going  off  in  a  similar 
way.  Here,  however,  the  Aphides  were  gone,  excepting  a  female,  which  had 
been  punctured  by  some  parasite ;  and  it  was  evident  they  had  commenced 
their  operations  earlier  in  tlie  year,  for  the  central  leaves  were  hard  and  black. 
In  this  instance  the  tap-roots  were  becoming  woody  inside,  and  some  of  them 
were  throwing  out  quantities  of  fibrous  roots,  like  old  growing  cairots  which 
had  been  kept  through  the  winter. 

1.  These  Aphides  were  scarcely  larger  than  cheese-mites,  of  an  uniform 
pale-green  colour,  with  six  legs,  two  horns,  and  no  wings.  I  had  hoped  to 
have  found  them  at  a  more  advanced  stage,  when  the  females  were  bringing 
forth  young,  and  some  of  them  might  have  attained  wings;  I  did  not,  how- 
ever, remain  at  Guildford  long  enough,  and  I  could  not  meet  with  them  in 
Dorsetshire  or  in  the  Isle  of  Wight;  but  the  beginning  of  July,  1848,  Mr. 
Graham's  bed  of  carrots  at  Cranford,  which  looked  very  healthy,  was  infested 
by  numbers  of  Aphides,  which  were  scattered  over  the  leaves,  and  a  great 
number  of  punctured  ones  were  visible;  from  these  were  bred  a  parasitic 
Cynips  and  a  minute  Trionyx.  The  Aphides  were  small,  principally  green, 
but  some  of  them  were  dirty-yellowish,  tinged  with  red ;  perhaps  these  were 
the  receptacles  of  the  parasites:  eyes  black ;  horns  short,  seven -jointed,  blackish 
at  the  tips ;  rostrum  not  long,  stoutish,  tipped  with  black ;  abdominal  tubes 
i-ather  long,  subfusiform,  orifices  black ;  legs  rather  short,  green ;  feet  smoky ; 
pupfe  light-green,  clouded  with  gi-as-s-green. 

As  soon  as  a  bed  is  affected  by  Aphides,  powdered  tobacco  should  be  dusted 
over  the  crowns  of  the  carrots  early  in  the  morning  whilst  the  dew  is  upon 
them,  or  they  may  be  watered  with  a  decoction  of  tobacco,  which  is  fatal  to 

*  Curtis'.s  Guide  to  an  Arranyemcnt  of  British  Insects,  Genus  1047',  No.  39. 
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all  plant-lice.  Removing  the  dying  plants  is  of  little  use,  as  the  insects  remove 
from  them  as  soon  as  the  foliage  produces  no  more  sap.  Another  species  of 
A2:>his  is  found  in  October  on  the  roots,*  and  being  of  an  ochreous  or  pale  yellow 
colour,  it  is  not  easily  detected.  The  only  specimens  I  have  seen  were  small, 
apterous,  and  mealy,  as  such  subterranean  species  generally  are.  They  had 
two  short  horns  and  six  short  stoutish  legs. 

The  Rust. 
Tliis  disease,  which  so  materially  affects  the  carrot  crops  and  deteriorates 
their  value,  is  occasioned  in  the  first  instance  by  the  larvae  of  a  small  fly. 
These  maggots  eat  passages  in  the  tap-root,  as  exhibited  in  Plate  N,  and  No. 
jf„  57  57,  figs.  1,  and  the  carrots  gradu- 

ally die  off,  changing  to  an 
ochreous  or  ferruginous  colour 
where  they  have  been  eaten, 
whence  they  are  termed  "Rusty" 
by  cultivators,  and  they  become 
of  little  value;  for  the  fibrous 
roots  perishing,  or  being  arrested 
in  their  growth,  from  a  want  of 
free  and  healthy  circulation,  the 
plants  sicken  if  they  do  not  immediately  die:  they  lose  their  saccharine 
quahties,  are  consequently  no  longer  sweet  to  the  taste,  and  eventually  they 
become  black  and  rotten,  especially  when  stored.  The  flies  and  their  maggots 
are  found  through  the  summer,  and  the  latter  even  in  the  winter,  but  they  leave 
the  roots  to  become  pupse  in  the  earth,  in  which  state  they  remain  mitil  the 
spring,  but  the  summer  broods  hatch  in  three  or  four  weeks. 

On  digging  up  some  carrots  in  a  clay  soil  the  end  of  December,  1844,  which 
were  small  and  crowded  from  having  been  neglected,  I  found  a  considerable 
number  of  them  maggot-eaten  or  rusty.  On  the  tops  were  small  black  slugs ; 
white  Podurset  were  also  running  out  and  in  to  the  cavities,  and  towards 
the  apex  of  the  roots  large  excavations  were  made,  as  represented  at  figs.  1, 
whether  by  slugs,  worms,  or  millipedes,  I  cannot  say.  The  most  remarkable 
appearance,  however,  was  occasioned  by  whitish,  shining,  conical  objects  stick- 
ing out  of  the  sides  horizontally,  sometimes  projecting  nearly  a  quarter  of  an 
inch :  figs.  2,  2.  I  soon  saw  they  were  maggots,  which  on  being  exposed  to 
the  light  often  withdi'ew  themselves  into  the  holes  they  had  made  in  the 
carrot,  and  on  dividing  these  longitudinaUy,  various  labyrinths  were 


*  Entomologist,  page  127. 

t  They  are  little  skipping  animals,  thus  named  by  Linnseus.     See  Curti.s's  Guide,  Genus  4. 
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some  of  which  entered  the  very  heart  of  the  root:  Plate  N,  fig.  3 ;  these  cavitie.s 
were  dirty  and  brown,  which  colour  was  suffused  to  a  considerable  extent. 

The  maggots  are  ochreous  and  shining,  cylindrical,  pointed  at  the  head 
and  obtuse  at  the  tail:  they  resemble  cheese ■  hoppers,  but  they  cannot  lea[): 
figs.  4 ;  they  are  exceedingly  transparent,  so  that  every  internal  part  is  visible. 
The  head  is  a  black  horny  substance,  wliich  contains  the  mouth ;  this  is  alter- 
nately thrust  out  and  contracted  with  great  activity,  the  tip  forming  a  hook, 
the  base  being  forked  like  two  spreading  black  horse  hairs;  the  body  is  com- 
posed of  eleven  rings  besides  the  head  and  tail,  this  being  rounded  and  pro- 
ducing two  little  black  horny  tubercles  (Plate  N,  fig.  5) ;  from  these  extend  two 
somewhat  parallel  pale  lines  which  may  be  traced  to  the  head ;  the  intestines 
are  also  pale,  but  beneath  the  antepenultimate  segment  is  a  bag  of  reddish 
excrement,  more  of  a  purple  tint  than  the  carrot  which  it  had  been  feeding 
upon:  figs.  G,  magnified. 

The  pupa  is  cylindrical,  horny,  shining,  and  coppery- ochreous :  figs.  7 ; 
finely  striated  in  rings,  and  of  a  pale  rusty  colour  at  the  extremities ;  the  head 
is  sloped  off"  very  much,  forming  an  oval  concave  lid,  with  a  thickened  margin, 
which  lifts  up  to  allow  the  fly  to  crawl  out  when  it  hatches,  and  in  front  are 
two  minute  black  tubercles ;  the  tail  is  rounded  and  furnished  with  two  little 
black  points:  figs.  8,  magnified. 

The  fly  which  it  produces  belongs  to  the  order  Diptera,  the  family 
MusciD^,  the  genus  Psila,  and  was  named  Ros^  by  Fabricius,*  being  found 
probably  by  him  sunning  itself  upon  the  leaves  of  rose-bushes,  and  unfortu- 
nately he  was  unacquainted  with  its  economy. 

PsiLA  UosJE — the  Carrot-Fly. 
2.  P.  Rosce  is  shining,  of  a  pitchy  black,  with  a  greenish  tinge,  and  clothed 
with  pale  hairs:  figs,  9;  the  head,  Plate  N,  fig.  10,  is  globose  and  rusty  ochre, 
with  a  few  bristles ;  eyes  lateral,  orbicular,  and  black  after  death ;  on  the  crown 
LS  a  black  spot  with  Kttle  simple  eyes  in  triangle ;  the  face  slopes  inward,  and  the 
two  drooping  horns  are  inserted  under  the  projecting  forehead;  the  third  joint 
is  oval  and  black  at  the  tip,  and  on  the  back  is  inserted  a  pubescent  ochreous 
bristle  (fig.  a) ;  the  trunk  is  oblong ;  the  scutellum  is  small,  trigonate,  and 
rusty ;  the  six-jointed  abdomen  is  rather  small,  oval,  and  conical  at  the  apex  in 
the  female,  and  furnished  with  a  telescopiform  contractile  ovipositor:  figs.  11 ; 
the  wings  lie  horizontally  on  the  back  when  at  rest,  and  extend  beyond  the 
tail,  being  ample,  iridescent,  with  a  yellowish  tinge,  and  all  the  nervures  are 
bright  ochreous;  the  poisers  are  small  and  whitish ;  the  legs  are  bright  ochreous, 

*  Entomologia  Systematica,  vol.  iv.  page  356,  No.  181.     Cuiti.s's  Guide,  Genus  1303,  No.  5. 
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and  pubescent;  the  feet  are  five -jointed,  the  basal  joint  very  long,  the  fifth 
small,  with  two  little  black  claws  and  two  small  cushions  or  pul villi :  it  is 
3  lines  long,  and  the  wings  expand  5  lines. 

I  am  disposed  to  think  that  I  have  bred  a  closely-allied  species  from  similar 
larvae  in  the  carrot  roots,  but  the  flies  were  so  mutilated  before  I  discovered 
them,  that  I  cannot  be  certain ;  it  seems,  however,  more  than  probable,  because 
Psila  Rosce  I  have  never  found  in  my  garden,  whilst  the  species  I  allude  to 
(P.  nigricornis)  is  abundant  there. 

3.  Psila  nigricornis  of  Meigen  *  is  very  like  P.  B.os(b,  but  rather  smaller, 
and  the  third  oval  joint  of  the  horns  is  entirely  black.  I  think  it  far  from 
improbable  that  it  may  be  only  a  variety  of  that  insect. 

It  is  not  always  the  mature  crops  which  suffer  from  these  maggots,  for 
some  young  carrot  roots,  sent  to  me  in  the  first  week  in  July,  1815,  from  Castle- 
Connel,  in  Ireland,  were  drilled  through  by  tliem,  as  shown  at  Plate  N,  fig.  1 2 ; 
and  previously,  in  1842,  young  crops  were  similarly  affected,  but  the  maggots 
were  not  discovered  where  the  spots  existed,  owing  probably  at  that  time  to 
the  minuteness  of  the  recently  produced  larvse. 

With  a  view  of  rescuing  the  carrot  crojDs  from  this  pest,  it  has  been  recom- 
mended that  as  soon  as  the  outer  leaves  become  yellow  and  wither,  which 
are  indications  that  the  root  has  been  infested,  such  plants  should  be  taken  up 
without  delay,  and  the  gi-ubs  destroyed  by  immersing  the  roots  in  hot  water. 

If  land  be  left,  as  allotments  often  are,  to  remain  through  the  winter  just 
as  the  crops  have  been  drawn,  not  only  that  plot  of  ground,  but  the  whole 
neighbourhood,  may  be  deluged  with  noxious  and  troublesome  insects; 
whereas,  by  trenching  in  the  autumn,  the  pupae  of  these  and  other  flies  are  not 
only  subjected  to  frost,  snow,  and  rain,  as  well  as  extreme  transitions  of  tem- 
perature, but  the  inhabitants  of  the  soil  are  exposed  to  the  prying  eye  of  the 
robin  and  various  birds,  which  subsist  to  a  gTcat  extent  upon  insects  and 
seeds  during  the  winter. 

Before  sowing  carrots,  it  is  a  great  secm-ity  against  the  Rust  to  give  a 
dressing  of  spirits  of  tar  and  sand.  It  is  even  reported  that  pigeons'  dung  or 
cow- dung,  pointed  in  at  the  time  of  sowing,  will  secure  the  crop  from  these 
maggots.  Old  turf  well  incorporated  with  quicklime,  at  the  rate  of  eighty 
loads  per  acre,  on  a  light  soil,  produced  a  fine  crop  entij'ely  free  from  insects,  t 
If  quicklime  alone  be  sown  over  the  sm-face,  let  it  lie  two  or  three  days  and 
repeat  the  operation,  after  which  it  is  to  be  ploughed  in :  this  will  free  the 
soil  from  insects  and  slugs  which  prey  upon  the  carrot  crops,  but  of  course  the 
di'ier  the  weather  is  the  better  the  lime  will  take  effect.  J 

*  Systemadsche  Beschr.  Eiirop.  zweif.  Insccktur,  vol.  v.  page  359. 

t  Caledonian  Ilort.  Soc,  vol.  vi.  p.  2.  J  Gardener's  Magazine,  vol.  xvi.  p.  203. 
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Tlie  spirit  of  tar,  however,  has  been  so  often  successfully  tried,  and  it  is  so. 
applicable  to  field  culture,  that  I  shall  give  the  best  directions  I  am  able  to 
obtain  for  its  use.  Take  a  barrowful  of  sand  and  i)Our  a  gallon  of  spirits  of 
tar  upon  it  by  degrees,  so  as  thoroughly  to  incorporate  the  whole  mass,  with 
the  hands,  then  sow  it  over  the  surface  of  the  field  intended  for  carrots.  The 
above  quantity  will  be  enough  for  sixty  or  seventy  square  yards.  The  object 
of  uniting  the  spirits  of  tar  with  the  sand  is  to  divide  it  so  minutely  that  a 
small  quantity  may  be  scattered  over  a  large  space ;  for  it  is  believed  that 
the  scent  is  so  offensive  to  insects,  they  cannot  endure  the  soil  wliere  it  is 
thus  employed :  under  these  circumstances  the  female  flies  would  avoid  such 
localities,  and  in  all  probability  tlie  spirits  of  tar  would  kill  the  young  larva? 
if  even  they  hatched.  Some  cultivators  have  applied  this  dressing  in  the 
autumn,  digging  it  in  and  letting  it  remain  until  the  can^ots  were  sown, 
whilst  others  have  tried  it  after  the  sowing  in  April ;  and  I  have  heard  of  its 
being  sown  at  the  same  time  as  the  seed,  with  equally  good  effect*  When  it 
is  dug  or  ploughed  in  dm-ing  the  autumn,  it  is  supposed  to  drive  the  vermin 
to  the  surface,  where  they  perish ;  and  if  repeated  in  the  spring,  after  sowing, 
it  no  doubt  renders  the  smface  disagreeable  to  the  flies,  as  I  have  already 
stated. 

In  the  cage  where  I  bred  the  Ps'da  I  found  also  a  species  of  Alysia, 
somewhat  allied  to  the  A.  Apii,f  which  I  can  only  presume  was  a  parasite 
connected  with  its  economy,  as  it  might  have  been  introduced  with  the  soil. 

Millipedes  and  Centipedes. 
The  Polydesmus  complanatus  is  attracted  to  the  roots  which  have  been 
previously  perforated  by  the  maggots  of  the  Psiia,  and  sometimes  congre- 
gates in  such  vast  numbers,  that  I  suppose  it  was  this  little  animal  which  was 
reported  to  have  devoured  carrots  by  the  acre  in  Scotland  in  1881 ;  but  as  the 
charactei-s  with  figin-es  of  it  have  already  been  published  in  this  volume,  it  is 
unnecessary  to  give  any  further  description  here.  J  It  may,  however,  be 
added,  that  these  Millipedes  are  said  to  crawl  about  the  surfiice  before  sunrise, 
when  they  have  been  collected  into  cans  by  myriads  and  destroyed.?  A  Cen- 
tipede, named  Scolopenchu  electrica,  often  accompanies  the  Polydesmus,  and 
assists  in  such  depredations. 

The  Otter- Caterpillar. 
On   cutting  through   a  carrot  in  January,   1848,  which  was  black  and 

*  Gardenei-s'  Chronicle,  vol.  ii.  pages  365,  726,  and  821;  vol.  iii.  pages  5  and  86. 
+  See  page  420.  *  See  chap.  vii.  page  203,  Plate  G,  fig.  55. 

§  Sco'sman,  for  May  \i,  1831. 
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decayed  inside,  I  was  very  much  surprised  to  find  a  cavity  2  or  3  inches  long, 
and  within  a  large  white  caterpillar,  which  unfortunately  was  so  injured  by 
the  knife  that  it  died.  It  was,  however,  unquestionably  the  larva  of  a  Ghost 
Moth,  named  Hepialus  humili*  It  was  evidently  preparing  to  change  to 
a  pupa,  for  it  had  cast  its  skin,  which  was  pushed  to  the  bottom  of  the  cell, 
and  a  loose  web  was  spun  across  the  top.  This  fact  shows  that  the  Otter 
Caterpillar  will  feed  upon  roots  very  different  in  their  nature  from  those  of 
the  hop.  I  must  pass  over  the  economy  of  this  destructive  insect  for  the 
present,  as  its  history  is  more  immediately  connected  with  the  hop  gardens. 

We  will  now  leave  the  roots  of  the  carrot,  and  proceed  to  investigate  the 
injuries  sustained  by  the  foliage,  flowers,  and  seeds,  as  they  are  successively 
developed. 

Papilio  Machaon — the  Swalloiv-tailed  Butterfly. 

This  is  the  first  to  be  noticed ;  but  it  is  an  insect  so  far  from  common, 
being  entirely  confined  to  certain  localities  in  this  country,  that  it  is  rather 
with  a  view  of  completing  the  history  of  the  carrot  insects,  than  from  any 
necessity  of  guarding  the  agriculturist  against  its  inroads,  that  it  is  introduced. 
It  is,  however,  abundant  in  France,  where  the  graceful  evolutions  of  the 
Swallow-tailed  Butterflies  may  sometimes  be  seen  even  in  the  gardens  of  towns. 
As  England  is  being  better  drained,  many  native  insects  are  expelled  from 
their  ancient  haunts,  and  are  becoming  extinct  in  some  districts:  this  is  the 
case  with  Papilio  Machaon,  whose  geographical  range  has  been  greatly  circum- 
scribed by  cultivation  within  a  comparatively  short  period.  Some  fifty  years 
back,  this  conspicuous  butterfly  appeared  annually  in  neighbourhoods  where 
now  it  is  never  seen.  My  friend  Mr.  Dale,  of  Glanville's-Wootton,  used  to 
observe  it  annually  sailing  around  his  property  in  Dorsetshire,  where  now  it 
may  be  searched  for  in  vain,  although  the  same  hills,  pastures,  and  plantations, 
remain  pretty  nearly  as  they  were  at  the  time  alluded  to:  it  was  also  formerly 
abundant  at  Westerham,  in  Kent,  and  around  London ;  but  at  present,  if  any 
one  wishes  to  find  this  beautiful  butterfly,  he  must  go  to  the  fens  of  Cambridge- 
shire, Huntingdonshire,  or  Norfolk,  where,  at  Burwell,  Whittlesea,  and  Horn- 
ing, thirty  or  forty  may  be  taken  in  a  fine  day  from  May  to  midsummer. 

The  female  butterfly  will  lay  her  eggs  indiscriminately  upon  the  leaves 
and  flowers  of  carrots,  the  marsh  milk-parsley  (Selinum  palustre),  rue  or 
fennel,  in  the  end  of  May  and  in  June.  The  caterpillars  of  various  sizes  and 
coloui's  may  be  found  feeding  in  Jvme  and  July ;  and  the  biitterfly  is  some- 
times seen  untU  the  middle  of  August. 

The  caterpillars  are  black  when  first  hatched,  which  colour  tliey  retain 

•  Curtis's  British  Eiitomoloyij,  fol.  185.     Guide,  Genu.s  791. 
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uutll  they  are  half  grown,  being  then  ornamented  with  spots  and  rings  of 
green,  with  warts  producing  minute  brushes  of  bristles:  when  arrived  at 
maturity,  they  are  nearly  2  inches  long,  and  as  thick  as  a  swan's  quill ;  they 
are  then  beautiful  objects,  being  quite  smooth,  of  a  charming  green  colour, 
with  black  velvety  rings,  upon  which  are  orange  warts,  excepting  the  alter- 
nate rings,  which  form  a  jimction  with  the  segments,  and  are  often  concealed 
when  at  rest.  They  have  six  black  pectoral  legs  like  horny  claws,  eight  fleshy 
abdominal  feet,  and  two  similar  anal  ones  for  holding  firmly ;  but  the  most 
curious  distinction  in  the  structure  is  a  forked  apparatus,  like  a  T,  of  an 
orange  colour,  inserted  behind  the  horny  head,  which  the  animal  can  thrust 
out  or  withdraw  at  pleasm'e ;  and  this  organ,  which  secretes  an  acrid  fluid  of 
an  ofiensive  scent,  is  believed  to  di'ive  away  the  Ichneumons  and  other  para- 
sitic enemies,  which  would  otherwise  annihilate  such  a  conspicuous  species. 
It  is  generally  in  July  that  the  transformation  to  the  chrysalis  takes  place, 
when  the  caterpillar  fastens  its  tail,  spins  a  thread  across  its  back,  shoots  off 
its  skin,  and  assumes  a  yellow  or  green  tint,  with  an  interrupted  black  stripe 
on  each  side. 

The  butterfly  is  the  largest  and  finest  species  produced  in  this  country, 
belonging  to  tlae  Order  Lepidoptera,  the  Family  Papilionid^,  the  Genus 
Papilio,*  and  it  was  named  by  Linnaeus — 

4.  Paijilio  Machaon,  and  is  called  the  Swallow-tailed  Butterfly,  from  the 
two  appendages  which  emanate  from  the  hinder  wings.  It  is  yellow,  with 
black  horns :  the  head,  trunk,  and  body  are  black,  the  sides  striped  with  yellow : 
the  upper  wings  have  a  large  black  space  at  the  base  freckled  with  yellow, 
the  hinder  margin  is  black  with  a  line  of  yellow  crescents ;  the  nervm-es  form 
black  stripes,  and  there  are  three  largish  black  patches  above  the  disk ;  the 
lower  wings  have  a  broad  black  border  with  yellow  crescents  along  the  margin, 
and  there  are  six  freckled  blue  patches  upon  the  back,  with  a  brick-red  eye- 
like spot  at  the  anal  angle,  and  a  blue  crescent  above,  the  whole  inclosed  in 
a  black  ring ;  the  tails  are  black  with  a  yellow  edge  inside :  the  wings  expand 
from  3  to  3^  inches. 

Can-ot  and  parsnip  crops  when  left  for  seed  are  dreadfully  injured  by  mul- 
titudes of  rather  small  caterpillars,  which  roll  up  the  leaves,  spinning  webs 
amongst  the  flowei"s  and  capsules,  to  enable  them  to  feed  in  security,  leaving 
nothing  but  the  stalks  and  fragments  of  the  fructification  to  reward  the  owner. 
This  is  so  great  a  loss  that  it  is  well  worth  attending  to;  and  by  becoming 
acquainted  with  the  habits  of  the.se  insects,  no  doubt  their  ravages  may 
be  arrested. 

*  Curtis's  British  Entomology,  fol.  and  Plate  578,  wliere  another  species  is  figured,  called  P. 
Podalirius,  which  seems  to  have  deserted  our  island. 
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They  all  belong  to  the  Order  Lepidoptera,  the  Family  Tineid^,  and  the 
G^nus  Depressaeia  of  English  authors,  but  in  Germany  and  France  they  are 
generally  described  under  the  generic  term  Hcemilis.    One  species  is  named — ■ 

Depressaeia  Cicutella — the  Common  Flat-hody  Moth. 

a  vulgar  name  which  it  has  received  from  its  depressed  abdomen,  to  which 
also  the  Latin  generic  name  alludes ;  and  the  scientific  specific  one  is  no  doubt 
applied  from  its  inliabiting  a  cow-bane  named  Cicuta,  one  species  (G.  virosa) 
being  a  very  abimdant  plant  in  our  ditches:  the  caterpillars  are  also  found 
upon  the  wild  cherfil  (Chcerophyllum  sylvestre)  and  gout-weed  {jEgopodium 
podagrarki),  weeds  equally  abundant  in  our  hedges.  These  are  all  Umbelli- 
ferce  as  well  as  the  carrot  {Daucus  Carota),  about  which  the  moths  are 
usually  seen  flying  to  extract  honey  from  the  flowers.  The  common  flat-body 
moths  seem  to  be  domestic  species,  for  they  enter  our  houses  and  are  often 
mistaken  for  clothes -moths,  from  their  frequenting  rooms  which  are  seldom 
used,  and  are  seen  upon  the  cm-tains,  walls,  and  windows  of  our  sleeping - 
rooms  in  the  evening.  They  endeavour  to  avoid  the  light,  running  about 
with  much  activity,  and  gliding  over  the  surface  until  they  can  find  a  quiet 
corner  to  conceal  themselves  in.  They  also  fly  well  and  rapidly;  and  the 
females,  which  live  through  the  winter,  lay  their  eggs  upon  the  flower-heads, 
or  umbels  as  they  are  caUed,  or  in  the  axiUa  of  the  leaves,  for  in  June  the 
caterpillars  are  lai-ge  enough  to  be  discovered,  and  immediately  cut  the  leaves 
of  the  chervil  or  caiTot  to  bend  and  form  them  into  little  tunnels,  wliich  ai-e 
held  together  by  threads ;  in  these  they  reside,  feeding  as  it  were  upon  the 
walls  of  their  habitation,  and  when  these  are  consumed  they  remove  to  another 
leaf,  which  is  roUed  up  in  the  same  way.  Each  end  is  left  open  to  allow  the 
cateiiDillars,  when  they  are  alarmed  or  disturbed,  to  fall  to  the  ground  by  a 
thread  proceeding  from  the  mouth.  This  is  necessary  to  enable  them  to 
escape  from  their  natural  enemies,  amongst  which  are  the  Solitary -wasps 
{Odyneri)*  which  fill  their  cells  with  this  kind  of  caterpillar  to  support  their 
young.  They  are  exceedingly  active,  wriggling  backward  and  forward,  and 
jumping  from  one  side  to  another,  when  touched,  as  if  in  convulsions:  they 
are  ^  inch  long,  of  a  grass- green  colour,  with  a  darker  green  line  down 
either  side  and  one  along  the  back ;  on  each  segment  are  ten  warty  black 
points,  four  disposed  in  a  quadrangle  on  the  back,  and  three  obliquely  on  each 
side:  the  head  is  brown  with  two  brighter  spots  of  the  same  colour;  the 
thoracic  scale  is  brown  with  a  broad  black  margin,  and  they  have  sixteen 
green  legs  (No.  58,  fig.  10). 

*  Curtis's  British  Entomology,  fol.  and  Plate  137. 
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When  they  are  ready  to  change  to  pupae  they  become  rosy  beneath,  very 
restless,  and  continually  wander  about  as  if  seeking  for  food.  Sometimes  it 
appears  they  enter  tlie  earth  to  change  to  pupa),*  where  they  form  little  oval 
cocoons  of  grains  of  sand,   loosely  attached  by  ^ 

silken  threads,  the  inside  being  lined  with  silk, 
or  they  undergo  their  transformations  in  the 
habitation  formed  in  the  leaf  (No.  58,  fig.  11). t 
The  chryscdides  are  of  a  deep  yellow  brown,  and 
shining  (No.  58,  fig.  12;  h,  the  natural  length). 
There  are  two  broods  annually;  the  June  one 
hatches  in  August,  and  the  caterpillars  found  the 
first  week  in  September  become  moths  in  the  end 
of  October,  and  they  hybernate. 

5.  Z).  Cicutella  is  supposed  also  to  be  tlie 
Pyralis  applaiia  of  Fabricius.  It  is  of  a  dull 
pale  reddish  ochre  colour,  and  shines  like  satin: 
the  eyes  are  small,  black,  and  orbicular ;  the 
horns  are  long  and  slender,  and  the  palpi  or 
feelers  are  curved  upward  like  short  scaly  horns,  but  the  apex  appears  naked 
and  pointed:  the  trunk  is  orbicular,  the  body  depressed,  the  tail  tufted  with 
ochreous  haii-s  in  the  male,  lanceolate  in  the  female :  the  wings  rest  flat  upon 
the  back  in  repose,  one  lying  over  the  other  (Plate  N,  and  No.  58,  figs. 
13;  a,  the  natural  length);  the  upper  wrings  are  long  and  narrow,  freckled 
with  brown  and  black,  forming  indistinct  spots  upon  the  pinion  edge,  along 
which  is  a  light  streak ;  on  the  disk  are  three  white  dots  with  dark  edges,  and 
two  brown  dots  nearer  the  base :  the  under  wings  are  yellowish  gray,  very 
satiny,  with  a  longish  fringe:  figs.  14,  magnified,  the  expanse  of  the  wings 
beinfj  10  lines. 


Depressaria  depressella — the  Purple  Carrot  and  Parsnip  Seed  Flat-body 

Moth. 

A  variety  was  figured  under  that  name  by  Hubner,|  in  which  the  pale 
marks  on  the  upper  wings  were  entirely  wanting,  and  this  led  me  to  publish 
it  under  another  appellation. |  This  species  is  less  generally  distributed  than 
D.  Cicutella,  yet  it  is  abundant  enough  in  some  districts.  It  is,  I  believe, 
confined  to  the  more  northern  latitudes,  being  very  common  in  Bohemia  and 
around  Berlin,  as  we  learn  from  M.  Fischer  de  Roslerstamm,  who  remarks — 


*  De  Geer's  Hist,  dcs  Ins.,  i.  424.  t  Godarfs  Lcp.  de  France,  xi.  129,  Plate  290,  6g.  4. 

X  Samluvff  Eiirop.  Sckniet.  Tinece,  Plate  61,  fig.  407. 

§  D.  Bluntii;  Curtis's  British  Entomdogy,  fol.  and  Plate  221. 
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"It  is  astonishing  that  this  species,  so  injmioiis  to  kitchen-garden  plants, 
should  be  so  little  known  and  in  so  few  collections,  for  M.  Bouch^,  of  Berlin, 
finds  it  by  thousands."*  It  also  inhabits  the  wild  parsnip  (Pastinaca  sativa), 
along  the  shores  of  the  Thames,  especially  around  Southend,  where  it  was 
found  and  bred  from  the  caterpillar  by  the  late  Mr.  E.  Blunt  and  Mr.  C. 
Parsons ;  but  I  have  never  seen  the  larvse,  which  feed  in  society  in  July  and 
August  upon  the  flowers  and  capsules  of  the  carrot  and  parsnip.  There  they 
also  change  to  pupse  in  a  light  gray  web.  In  the  autumn  the  habits  of  the 
caterpillars  are  somewhat  altered,  for  they  eat  into  the  stalks,  to  winter  there 
and  undergo  their  transformations.  Early  in  the  spring,  or  even  at  the  end 
of  winter,  if  mild  weather  prevails,  the  moths  hatch,  come  out  of  the  hole  in 
the  stalk,  previously  made  by  the  entrance  of  the  larva,  and  fly  about ;  but  on 
the  return  of  cold  or  bad  weather  they  shelter  themselves  in  holes,  thatch, 
outhouses,  under  loose  bark,  in  chinks  of  trees  and  paling,  under  stones,  &c. 

6.  Depressaria  depressella  varies  in  the  size  of  the  sexes:  the  "tnale  only 
expands  G  lines,  Plate  N,  fig.  15:  it  is  of  a  yellowish  mouse-colour  and  silky ;  the 
horns  are  not  long ;  the  round  eyes  and  tips  of  the  recurved  palpi  are  black, 
the  latter  are  ochreous  at  the  base ;  the  head  and  thorax  are  also  ochreous ; 
the  tail  is  blunt ;  the  upper  wings  are  of  a  chestnut  colour  with  pale  ochreous 
scales  on  the  disk,  more  or  less  visible,  sometimes  wanting,  at  others  forming 
patches.  The  wings  of  the  female  expand  8  or  9  lines,  and  are  similar  in 
colour  to  the  male,  but  the  upper  ones  are  generally  brighter  chestnut,  and  the 
whitish  scales  unite  and  form  a  somewhat  irregular  oval  mark,  open  at  the 
top ;  the  tail  is  pointed :  fig.  1 6,  magnified. 

Although  the  caterpillars  of  this  species  are  very  abundant  on  carrot-seeds, 
they  prefer  the  parsnip,  which  has  induced  gardeners  to  set  parsnips  amongst 
carrots  left  for  seed,  in  order  to  attract  the  moths  to  them,  so  that  the  cater- 
pillars may  be  more  readily  collected  and  destroyed.  Bouchd  has  never 
observed  this  species  upon  the  common  cow-parsnip  {Ileracleum  sphondylium), 
which  is  a  favoiu-ite  resort  of  some  species.  It  may  be  advisable  to  add  his 
description  of  the  caterpillar,  which  resembles  that  of  D.  Daucella,  but  it  is 
much  smaller :  the  ground-colour  is  pale  brownish  gi-ay ;  it  is  rough  with  black 
spines  producing  single  hairs ;  the  hairs  have  large  white  basal  warts,  which 
are  arranged  like  those  of  D.  Daucella :  sides  of  the  body  with  inflated  edges : 
spiracles  black :  head,  thoracic  plate,  and  pectoral  feet  deep  black :  abdominal 
feet  having  the  soles  furnished  with  a  ring  of  hooks :  length,  Sh  lines. 

Depressaria  Daucella — the  Gray  Carrot-hlossom  Flat-body  Moth. 
This  is  a  thu-d  species  of  the  same  genus  of  Moths  whose  caterpillars  cod- 

*  Godart,  Lep.  de  France,  vol.  xi.  page  1-10. 
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sume  the  flowers  and  seeds  of  the  carrots  and  parsnips  in  July  and  August, 
causing  great  damage  and  sometimes  destroying  the  entire  crop ;  each  cater- 
pillar taking  possession  of  an  umbel  of  flowers,  which  it  draws  together  in 
the  centre  by  the  fine  threads  that  are  spun  from  the  mouth ;  fig.  17:  in  the 
midst  of  this  resides  the  active  wriggling  caterpillar;  fig.  18:  which  is  at 
least  ^  inch  long  when  full  grown,  of  a  greenish  gray  colour,  inclining  t<'» 
yellow,  with  minute  black  warts,  emitting  short  haii'S  scattered  over  the 
segments:  there  are  also  indistinct  longitudinal  streaks  down  the  back;  the 
horny  head  and  back  of  the  first  thoracic  segment  are  brown  or  black.  Some 
change  to  pupae  amongst  the  web  and  stalks  of  the  umbel,  whilst  others  (the 
later  broods  probably)  bore  into  the  stems  to  undergo  their  metamorphoses. 
The  pupa  is  dull  brown  mth  pitchy  limb-sheaths,  very  finely  punctured:  fig.  19. 
7.  The  Moth,  named  D.  Daucella,  after  the  carrot,  is  ashy  gray:  the 
horns  are  like  slender  threads ;  the  palpi  or  feelers  are  curved  upward :  the 
head  and  thorax  are  reddish  brown,  freckled  with  black:  the  upper  wings  are 
also  reddish  brown  wdth  white  atoms  scattered  over  them,  and  black  inter- 
rupted lines  forming  streaks  and  dots  along  the  nervures,  especially  towards 
the  hinder  margin ;  the  under  side  of  the  upper  wings  is  dai'k ;  the  under 
wings  are  light  gray:  it  expands  10  or  11  lines.* 

This  species  does  not  appear  to  be  frequent  in  England,  but  it  has  been 
observed  on  the  chalky  soil  of  Kent,  in  Devonshire,  and  dififerent  localities 
around  London. 

There  are  several  modes  of  arresting  the  mischief  wliich  all  the  caterpillars 
of  these  moths  occasion.  We  have  stated  that  the  larvfe  are  very  sensitive, 
and  fall  down  by  a  thread  when  disturbed :  if  therefore  the  flower  and  seed- 
heads  were  shaken  over  a  sieve,  with  a  piece  of  paper  at  the  bottom  to  pre- 
vent their  escaping  through  the  apertures,  garden  crops  at  least  might  be 
freed  from  them.  I  expect  also  if  powdered  hellebore  were  dusted  over  the 
umbels,  when  the  dew  is  upon  the  plants,  that  it  would  compel  the  cater- 
pillars to  desert  their  quarters,  and  it  would  be  worth  while  to  try  lime  and 
soot  also. 

The  best  process,  however,  for  banishing  the  D.  Daucella,  wliich  is  per- 
haps the  most  mischievous  species,  has  been  suggested  to  M.  Bouch<^  from  a 
knowledge  of  its  economy.  He  has  ascertained  that  the  moths  prefer  laying 
their  eggs  upon  the  parsnip;  he  therefore  plants  in  his  carrot  fields  parsnips 
at  6,  8,  or  10  feet  asunder,  which  attract  the  moths;  the  eggs  are  consequently 
deposited  upon  them,  and  the  caterpillars  will  not  abandon  the  umbels  on 
which  they  were  hatched  for  those  of  the  cannot.     By  this  simple  measure 

*  Tinea  Apiella,  Hiib.  Schmet.  Tinea,  Plate  14,  fig.  94.     Boiich^,  Nat.  der  Ins.,  page  124. 
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he  finds,  at  the  time  for  gathering  the  carrot-seed,  that  it  is  not  only  pre- 
served from  the  attacks  of  the  caterpillars,  but  also,  being  all  attached  to  the 
parsnip- heads,  by  collecting  and  bm^ning  them,  these  troublesome  little  pests 
may  be  nearly  eradicated.  He  justly  observes,  that  this  operation  must  be 
cautiously  performed,  otherwise  the  lively  caterpillars  will  fall  out  and  escape ; 
to  prevent  this,  on  approaching  the  parsnip  plant,  the  infested  heads  should  be 
instantly  bent  over  a  sieve  or  tub,  and  cut  off,  so  that  the  contents  may  be 
burned  without  loss  of  time ;  or  he  proposes  that  the  parsnips  might  be  left 
until  the  caterpillars  were  changed  to  chrysalides ;  but  this  would  be  a  dan- 
gerous delay,  if  any  of  them  descend  and  enter  the  earth  to  undergo  their 
transformations.  If  they  all  become  pupae  in  the  umbels  or  stalks,  the  propo- 
sition is  a  good  one,  but  such,  I  am  pretty  certain,  is  not  invariably  the  case. 
These  caterpillars  are  not  free  from  parasitic  enemies ;  indeed  two  have 
been  bred  from  those  of  Depressaria  Daucella  by  Bouchd.''^  They  both  be- 
long to  the  Order  Hyivienoptera,  and  Family  Ichneumonid^  :  the  first  is  com- 
prised in  the  Genus  Cryptus  or  Phygadeuon,  and  was  named  by  Fabricius — 

8.  Cryptus  (Phygadeuon)  profligator.f — It  is  black ;  the  abdomen  oval, 
red ;  petiole  narrow  and  black ;  legs  stout,  shanks  and  thighs  red,  apex  of  the 
hinder  thighs  black  in  the  male :  horns  of  female  with  a  white  ring :  four 
wings,  transparent  or  slightly  smoked,  stigma  rusty;  areolet  five-sided:  abdo- 
men dilated  towards  the  apex  in  the  female ;  ovipositor  one-third  or  one-fourth 
as  long  as  the  body:  length  from  2  to  3^  lines. 

This  Ichneumon  is  found  on  lunbelliferous  flowers,  and  the  female  depo- 
sits her  eggs  in  a  great  number  of  the  caterpillars  of  Depressaria  Daucella. 
The  second  parasite  has  been  named — 

9.  Ophion  (Pristomerus)  vulnerator  by  Gravenhorst.J — It  is  black,  with 
the  middle  of  the  body  red:  anterior  legs  red,  black  at  the  base,  hinder  red 
and  black  alternately ;  the  thighs  with  a  tooth  beneath :  ovipositor  black : 
oviduct  chestnut  colour- ;  scarcely  so  long  as  the  body :  length,  2  to  3^  lines. 

This  parasite  is  also  often  concealed  in  its  maggot  state  in  the  cater- 
pillars of  D.  Daucella  and  other  kindred  species;  both  sexes  frequent  the 
parsnip  when  in  flower,  in  the  beginning  of  Jul}'',  and  have  been  taken  in  the 
market  gardens  round  London.  In  the  second  week  of  Jifly,  1849,  I  bred 
from  a  single  caterpillar  off"  the  parsnip,  a  female  Microgaster,  aUied  to  lactei- 
pennis,  and  about  thirty  feimdes  of  Encyrtus  truncatellus,  which  no  doubt 
were  parasitic  on  the  Microgaster. 

•  Garten  Insecten,  pages  151  and  155. 

t  Gravenhorst,  Ichn.  Europ.,  vol.  ii.  page  729,  No.  203.     Curtis's  Gaide,  Genus  500,  No.  203. 
J  Ichn.  Europ.,  vol.  iii.  p.  724,  No.  149.     Pachymerus  vulnerator;  Curtis's  British  Entomology, 
fol.  and  Plate  624;  Guide,  Genus  535%  No,  149. 
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I  am  not  aware  whether  tlie  caterpiUars  of  the  Depressarice  ever  do  much 
mischief  in  Enghvnd,  but  if  they  have  not  yet  been  abundant,  it  is  in  all  pro- 
bability owing  to  the  comparatively  small  quantity  of  carrot  and  parsnip 
seeds  grown  in  this  country,  and  this  will  be  no  security  against  their  appear- 
ance at  some  future  period ;  for  owing  to  the  rapid  intercourse  between  dis- 
tant countries,  from  peculiar  atmospheric  changes,  and  from  unknown  causes, 
certain  species  of  insects  appear  and  disappear  in  almost  a  mysterious  way ; 
but  it  is  incontrovertible  that  if  a  vegetable  be  cultivated  to  any  extent  in 
the  open  ground,  that  its  enemies  will  not  be  long  before  they  come  to  claim 
their  portion  (not  unfrequently  the  lion's  share)  of  the  produce.  As  these 
subjects  are  more  generally  studied  and  better  understood,  their  importance 
and  value  will  become  more  evident.  Even  the  remedies  suggested  and  the 
hints  tin-own  out,  if  they  be  not  immediately  acted  upon,  may  some  day  fall 
on  good  ground  and  bring  forth  fruit  abundantly  to  the  advantage  of  the 
farmer  and  the  public. 

The  vast  percentage  of  our  vegetable  produce  which  is  consumed,  not  by 
man,  but  by  insects,  those  almost  unobserved  visitors,  is  really  incredible.  In 
a  wild  state  of  nature  their  services  are  most  important  in  reducing  the  super- 
abundance of  rank  vegetation;  they  are  not  only  the  scavengers,  but  the 
labourers,  whose  imceasing  industry  thin  the  crops  and  keep  both  trees, 
slu-ubs,  and  flowers  from  smothering  one  another  with  their  luxuriance :  at 
the  same  time  they  are  manuring  the  soil  and  rendering  it  more  produc- 
tive and  more  speedily  applicable  to  the  wants  of  the  human  *  species :  but 
when  the  soil  is  subjected  to  the  skill  and  industry  of  man,  and  the  pro- 
duce is  to  be  the  reward  of  his  anxiety  and  labour,  the  farmer  and  gar- 
dener consider,  naturally  enough,  that  the  services  of  a  great  many  insects 
might  be  dispensed  with,  advantageously  to  themselves  and  no  doubt  with 
benefit  to  the  public. 

Before  attempting  to  wrestle  with  such  insidious  enemies,  three  things  are 
most  essential — knowledge,  industry,  and  perseverance.  Wanting  the  first,  we 
may  do  more  harm  than  good,  by  destroying  our  friends  instead  of  our 
enemies :  without  industry  the  economy  of  insects  can  never  be  attained ; 
and  if  we  have  not  a  great  share  of  perseverance,  the  best  conceived  reme- 
dies may  prove  futile.  "  Practice  with  Science "  in  every  department  of 
agriculture,  must  lead  to  useful  results;  and  I  trust,  amongst  others,  that 
the  science  of  Entomology,  especially  that  branch  of  it  which  embraces  the 
natural  history  of  insects  {i.e.,  their  habits  and  economy),  will  not  be  ne- 
glected by  the  agriculturist,  who  has  the  best  means  in  his  power  for  fur- 
nishing men  of  science  with  the  materials  wanted  to  dispel  erroneous  notions 
and  clear  up  doubts,  as  well  as  placing  them  in  a  better  position  to  assist 
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the  farmer  in  saving  his  crops,  when  they  are  threatened  by  those  po^yerflll 
armies,  often  composed  of  atoms,  it  is  true,  but  whose  combined  force  is 
sometimes  irresistible.* 

Callimome  Dauci — the  Carrot  Gall-fly. 

When  the  carrots  are  in  full  flower,  the  umbels  often  appear  distorted, 
and  on  examination  one  finds  a  number  of  small  vegetable  galls  that  are 
produced,  it  may  be  presumed,  by  the  punctures  of  some  Cynips  or  Cecido- 
myia  when  the  eggs  are  laid.  It  is  a  very  singular  fact,  but  there  are  a 
few  groups  of  flies  which  have  the  power  of  causing  a  derangement  in  the 
sap- vessels,  and  an  extravasation  of  the  fluids,  giving  rise  to  excrescences 
assuming  the  most  remarkable  figures.  The  greatest  number  are  foimed 
upon  the  oak,  one  of  them  being  the  gall  of  commerce ;  others  are  the  oak- 
apples,  and  the  bedeguar,  or  moss-like  balls  upon  the  stems  of  dog-roses, 
which  must  be  known  to  everybody.  These  are  all  the  creations  of  different 
species  of  Gyni])es,-\  but  a  beautiful  little  fly  of  the  same  genus  as  the  carrot 
gall-fly  is  also  produced  from  them,  which  is  no  doubt  a  parasite.  The 
female  Calliraorrte  is  furnished  with  a  slender  oviduct  as  long  or  longer  than 
the  body ;  this  she  insinuates  through  the  cuticle  of  the  plant,  to  deposit  her 
eggs  in  the  maggots  of  the  Cynips,  which  reside  in  the  centre  of  the  galls, 
where  they  undergo  their  transformation  to  pupae,  and  subsequently  the  flies 
are  hatched  and  emerge  from  a  hole  in  the  gaU,  excepting  those  which  are 
inoculated  by  the  Callimome ;  and  it  is  very  singular,  but  from  the  galls  of 
the  caiTot  I  never  bred  any  other  species,  and  consequently  the  Cyni'ps  or 
Cecidomyia  %  which  by  analogy  ought  to  produce  the  galls,  is  unknown  to 
me  at  present.  I  fii'st  observed  the  carrot-galls  in  the  Isle  of  Wight,  about 
the  middle  of  August,  upon  the  umbels  of  the  wild  carrot.  On  opening  the 
galls,  they  contained  little  maggots  of  a  bright  orange  colour,  from  which  I 
bred  a  great  number  of  both  sexes  of  C.  Dauci  the  following  September. 

These  beautiful  flies  belong  to  the  Order  Hymenopteka,  the  Family  Chal- 
CIDID^,  the  Genus  Callimome  ;  and  the  Species  immediately  connected  with 
tliis  subject  was  named  by  me — 

10.  C.  Dauci,  from  its  being  bred  from  the  carrot. |  The  male  is  of  a 
brilliant  metallic  green ;  the  horns  are  thirteen-jointed  and  black,  basal  joint 
green ;  the  head  is  short  and  broad,  thickly  punctured ;  the  compound  eyes  are 

*  Dr.  Barton,  as  quoted  by  Dr.  Asa  Fitch,  in  his  admirable  Essay  on  the  Hessian  Fly,  says  that 
this  little  pest  has  been  more  destructive  "than  would  be  an  army  of  20,000  Hessians,"  who  were 
believed  to  have  introduced  this  dreadful  scourge  into  the  United  States,  with  the  straw  they  carried 
over  with  them.  f  Curtis's  British  Entomology,  fol.  and  Plate  688.     Guide,  Genus  564. 

J  The  same  genus  as  the  wheat-midge.      Chap.  ix.  page  260. 

§  Curtis's  British  Entomology,  fol.  552.     Guide,  Genus  Qi6. 
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lateral  and  orbicular,  the  simple  ones  form  a  broad  triangle  on  the  crown ;  the 
thorax  is  oval  and  punctured,  the  sections  deeply  marked :  the  abdomen  is 
smaller  than  the  thorax,  somewhat  spindle-shaped,  very  glossy,  scooped  out 
at  the  base,  the  apex  with  a  short  liorny  process:  the  four  wings  are  as  trans- 
parent as  glass,  but  iridescent ;  the  superior  have  an  ochreous  nervure  along  the 
costa,  which  terminates  beyond  the  middle  in  a  little  dot:  the  legs  are  straw 
colour,  the  coxa)  and  thighs  are  metallic  green,  the  apex  of  the  latter  ochreous ; 
hinder  shanks  pitchy,  excepting  the  base  and  apex;  feet  five-jointed,  hips 
black,  terminated  by  minute  claws  and  cushions :  length,  1;^  line ;  expanse,  2^ : 
fig.  20.  Female  larger;  T^  line  long,  ovipositor  |  line  long:  fig.  21,  magni- 
fied :  bright  green  like  the  male :  the  horns  are  also  black,  but  the  long  basal 
joint  is  straw  colour  with  a  dark  streak  on  the  back:  the  abdomen  is  not 
concave  at  the  base,  and  it  is  terminated  by  a  long  ovipositor  composed  of  an 
oviduct  inclosed  between  two  black  hairy  sheaths:  the  legs  are  coloiu'ed  liko 
those  of  the  male. 

Callimome  Dauci  is  sometimes  considered  the  same  as  Olivier's  Cynips 
auratus*  and  it  is  also  stated  to  be  the  Torymus  inuscarum  of  Nees,t  but 
my  specimens  do  not  agree  with  their  descriptions,  and  the  economy  of  them 
is  totally  different. 

It  would  scarcely  be  possible  to  eradicate  these  insects  without  destroying 
the  seed-crop,  and  as  it  is  almost  certain  that  they  are  the  destined  check 
upon  some  Cynii^s  or  Cecidomyia  which  first  creates  the  galls,  by  burning 
the  infected  umbels  our  friends  would  fall  victims  to  such  a  measure,  as  well 
as  the  actual  offenders. 

Tephritis  solstitial  is. 

This  beautiful  fly  is  abundant  on  thistle  blossoms  dming  the  summer,  and 
being  named  by  Fabricius  T.  Dauci,  |  which  implies  that  he  had  reasons  for 
believing  that  it  was  connected  with  the  carrot  crops,  I  cannot  pass  it  hy 
unnoticed,  although  I  am  unable  to  illustrate  its  history  further  than  to  state 
that  T.  cuspicktta  of  Meigen,§  which  is,  I  think,  coirectly  considered  as  a 
variety  only  of  T.  Dauci,  breeds  in  the  cells  of  the  flower-heads  of  thistles. 

This  dipterous  fly  was  named  by  Limi8eus|j  — 

11.  T.  solatii talis. — Its  head  and  horns  are  reddish  ochi-e;  eyes  green; 
thorax  olive  green;  scutellum  yeUow;  abdomen  black,  with  a  long  black 
horny  oviduct  in  the  female;  wings  with  two  or  three  smoky  bars,  and  the 

*  Encyclopedie  MSthodique,  vol.  v.  p.  781.  +  Ihjmen.  Ichn.  Affin.,  vol.  ii.  p.  .58. 

t  Entom.  Syst.,  vol.  iv.  p.  358,  §  Syst.  Besch.  Europ.  Ins.,  vol.  v.  p.  328. 

II  Fauna  Suecica,  No.  1879. 
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apex  is  margined  \\dth  the  same;  legs  oclireous:  length  of  male,  1|  line;  of 
female,  3  lines. 

Parsnip  roots  do  not  seem  to  suffer  any  very  material  injury  from  the 
insects  which  attack  them  and  their  allied  neighbom-  the  carrot,  and  they 
may  be  gi-own  successfully  upon  a  heavier  soil.  Parsnips  certainly  get  rusty 
in  the  spring,  and  even  in  January  I  have  detected  the  larvge  of  Psila 
RoscB  in  them,  which  is  already  described  as  so  destructive  to  can"ots,  but 
the  inroads  of  these  larvce  do  not  destroy  the  flavour  of  the  parsnip,  as  they 
do  of  the  carrot:  neither  do  parsnips  fall  a  sacrifice  to  the  Aphides,  nor  are 
the  young  plants  carried  off  by  wireworms,  catei-pillars,  or  the  maggots  of 
the  crane-fly  {Tiimla  oleracea).*  The  leaves  are  frequently  blistered  by 
the  same  insect  which  infests  celery  leaves,  and  I  shall  therefore  proceed  to 
its  history. 

Tephritis  Onopordinis — the  Parsnip  and  Celery  Miner. 

Tephritis  is  a  group  of  lively  flies,  which  delight  in  the  sunshine,  when 
they  run  fluttering  over  bright  leaves,  vibrating  their  beautifully  spotted 
wings,  which  are  carried  erect,  somewhat  like  those  of  the  butterflies.  About 
fifty  species  inhabit  this  country, t  but  with  the  exception  of  T.  Onopordinis, 
another  named  T.  Artemisi<x,  whose  maggots  mine  the  leaves  of  the  garden 
chrysanthemums,  and  possibly  T.  solstUiaUs,  alluded  to  on  the  preceding 
page,  there  are  none  that  are  guilty  of  any  injury  to  cultivated  plants,  I 
befieve.     A  great  number  of  them  infest  thistles  and  other  Sj^ngenesise. 

T.  Onopordinis  I  have  bred  as  early  as  March;  but  from  the  middle  of 
May  to  the  end  of  July  the  flies  may  be  seen  in  sunny  days  in  gardens, 
hedges,  at  the  skirts  of  woods,  or  wherever  such  flowers  grow  as  are  au 
agreeable  resort  for  the  males.  The  female  runs  over  the  leaves  of  the  celery 
and  parsnip,  and  with  her  telescopiform  oviduct  she  no  doubt  pierces  the 
cuticle  and  deposits  her  eggs,  apparently  singly;  these  hatch  and  produce 
little  transparent  maggots,  which  feed  ujion  the  parenchyma,  or  piilp  of  the 
leaf,  causing  large  blisters  upon  them;  and  when  two  or  three  larvse  are 
feeding  on  the  same  leaf,  the  bHsters  unite  and  form  large  discolom-ed 
patches  (fig.  22),  for  the  inflated  skin,  which  at  fii-st  is  pale  or  whitish,  as  it 
dries  becomes  yellow  or  tawny,  and  the  maggot  may  be  distinctly  seen  when 
the  leaf  is  held  up  to  the  light:  fig.  23.  Thus  the  leaves  are  disfigured  from 
midsummer  to  near  Christmas,  |  and  as  the  maggots  arrive  at  maturity,  they 

*  See  chap.  xiii.  p.  397,  and  cbap.  xv.     Gardeners'  Clironicle,  vol.  i.  p.  612. 
+  Curtis's  British  Entomolor/y,  fol.  and  Plate  241.     Guide,  Genus  1300. 

t  When  the  plants  .are  left  for  seed,  the  leaves  are  blistered  in  May,  and  the  larvae  are  full  grown 
at  that  time. 
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either  change  to  pupse  in  the  blisters  amongst  the  excrement  of  the  larva?,  or 
})ierce  the  skin,  and  falling  upon  the  eai-th,  undergo  their  transformations  in 
tlie  soil,  and  from  these  the  Hies  are  again  produced. 

These  two- winged  flies  belong  to  the  Order  Diptera,  the  Family  MusciD/E, 
and  the  Genus  Tephritis:  the  species  was  named  by  Fabricius  * — 

T.  Onopordinis,  from  its  frequenting  the  cotton -thistle  {Onopordum 
acanthium).  It  varies  in  the  spots  of  the  wings,  which  has  led  the  same 
author  to  describe  a  variety  under  the  name  of  T.  Centaur ew,  from  its  resort- 
ing to  another  genus  of  composite  flowers.  The  eggs  I  have  never  seen,  but 
the  larvse,  fig.  24,  are  nearly  4  lines  long,  shining  pale  green ;  they  look  fat 
and  somewhat  transparent,  so  that  the  alimentary  canal  is  visible  along  the 
back,  forming  a  darker  line :  fig.  25,  magnified :  it  is  attenuated  to  the  head, 
which  is  pointed,  and  the  tail  is  blunt  and  tubercled ;  the  body  is  divided 
into  segments,  and  the  sides  are  wrinkled.  The  chrysalis,  fig.  26,  f.  27,  mag- 
nified, is  horny,  pale  yellow,  glossy,  and  oval ;  the  segments  deeply  impressed 
from  the  contracting  of  the  maggot,  of  which  this  is  only  the  indurated  skin, 
for  maggots  do  not  cast  their  skins  as  caterpillars  do.  When  one  of  the  pupce 
was  opened  in  February,  a  delicate  nymph  of  a  beautiful  green  colour  was 
seen  inside;  and  when  the  fiy  is  perfectly  matured,  it  elongates  its  body, 
which  is  filled  with  a  thick  cream -like  fluid,  or  meconium;  the  pupa-case 
cracks  at  the  head,  and  through  the  opening  the  fly  walks  forth. 

12.  T.  Onopordinis. — The  male  (fig.  29,  magnified)  is  about  2  lines  long, 
and  the  wings  expand  5  or  6  lines:  it  is  shining,  tawny,  with  a  few  black 
bristles  scattered  over  the  head  and  thorax :  the  lower  part  of  the  face  and  the 
two  little  drooping  horns  are  yellowish ;  the  latter  are  three- jointed,  with  a 
black  bristle  ochreous  at  the  base,  attached  to  the  back  of  the  third  joint,  which 
is  oval ;  at  the  lower  part  of  the  face  is  a  large  cavity  to  receive  the  mouth, 
wliich  is  composed  of  a  fleshy  hairy  bilobed  lip,  two  long  hairy  fleshy  feelers, 
and  a  short  strong  horny  pointed  tongue ;  t  the  lateral  compound  eyes  are 
remote,  ovate,  and  deep  green ;  and  there  are  three  little  simple  eyes  forming 
a  triangle  on  the  crown  upon  a  dark  spot :  trunk  ovate,  the  scutel  semi-ovate : 
abdomen  somewhat  oval;  wings  ample,  iridescent,  transparent,  variegated 
with  brown,  forming  spots  of  various  sizes;  poisers  small,  clavate,  and 
ochreous:  legs  six,  ochreous  with  short  black  hairs;  feet  five-jointed,  termi- 
nated by  two  small  claws  and  two  lobes  or  pulvilli  between  them.  Female 
larger,  abdomen  broader,  with  a  longish  retractile  ovipositor:  fig.  28.  In 
some  varieties  the  trunk  and  abdomen  are  pitchy. 

Securely  as  the  maggots  of  these  flies  mine  beneath  the  surface  of  the 

*  Entom.  Si/st.,  vol.  iv.  p.  360,     Trypeta,  Meig.,  vol.  v.  p.  316. 
t  See  Curtis's  British  Entomology/,  Plate  241,  for  dissections. 
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leaves,  there  are  two  little  parasites  which  fly  and  run  about  to  detect  them 
in  their  habitations,  and  by  depositing  their  eggs  in  them  they  arrest  the 
multiplication  of  the  Tephrites  to  a  considerable  amount. 

They  both  belong  to  the  Order  Hymenoptera,  but  one  is  of  the  Family 
ICHNEUMONES  ADSCiTi ;  it  is  included  in  an  extensive  Genus  called  AlysiA;* 
and  from  its  having  been  produced  in  the  first  instance  from  blistered  celery 
leaves  {A'pium  graveolens),  I  named  the  species — 

IS.  A.  Apii. — It  is  pitchy  black  and  shining;  1|  line  long:  the  wings 
expand  4  lines:  the  horns  are  like  slender  pilose  threads,  longer  than  the 
whole  body,  and  composed  of  a  multitude  of  little  joints;  the  first  joint 
rust -coloured  beneath,  the  little  second  joint  entirely  ferruginous:  head 
large  and  broad,  with  two  small  lateral  eyes,  and  three  simple  ones  form- 
ing a  triangle  on  the  crown;  mouth  with  an  upper  and  under  lip,  the 
latter  with  two  four-jointed  hairy  feelers;  there  is  also  a  pair  of  tridentate 
spreading  jaws,  and  two  hairy  lobed  maxillse,  furnished  with  very  long 
slender  six -jointed  and  hairy  feelers:  the  trunk  is  elongated  and  oval: 
the  body  is  broader,  oval,  pitchy,  seven  or  eight  jointed,  and  rough  at  the 
base,  where  it  is  very  much  narrowed,  the  second  segment  is  sometimes 
rusty  at  the  base;  it  is  depressed  in  the  males,  but  slightly  compressed  in 
the  females,  with  a  short,  scarcely  visible  ovipositor ;  four  wings  very  ii-ides- 
cent  and  pubescent;  superior  very  ample,  with  one  large  marginal,  three 
submarginal,  and  two  small  discoidal  cells ;  stigma  very  long  and  slender, 
smoky,  as  well  as  the  nervures ;  under  wings  very  much  smaller :  six  legs 
ochreous,  hinder  the  longest;  feet  five-jointed,  tips  smoky,  and  terminated  by 
minute  claws. 

These  little  Ichneumon- flies  were  bred  in  June  from  the  pupae  (fig.  26 
and  27),  and  were  abundant  about  thirty  years  since,  but  I  never  meet  with 
them  now. 

The  other  parasite  is  included  in  the  Family  Chalcidid^,  and  the  Genus 
Pachylarthrus  :  it  is  named  by  Mr.  Haliday,  from  its  brilliant  emerald 
colour — 

14.  P.  SmaragdinusA  —  It  is  only  1^  line  long,  and  scarcely  expands 
3  lines :  it  is  of  a  charming  green  colour,  thickly  punctured :  the  male  has 
bright  ochreous  horns,  composed  of  thirteen  joints,  the  basal  one  veiy  long, 
the  third  and  fourth  exceedingly  minute ;  the  maxillary  feelers  are  terminated 
by  a  large  oval  orange  joint:  j  the  head  is  broad,  the  compound  eyes  are 
black,  with  three  little  simple  eyes  in  triangle  on  the  crown :  the  trunk  is 

*  See  Curtis's  British  Entomology,  fol.  and  Plate  141. 

t  Curtis's  Guide,  Genus  631,  No.  1.    Pkayonia  Smaragdina ;  Brit.  Ent.,  fol.  and  Plate  427. 

+  Ibid,  fig,  iv.  and  other  dissections. 
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obovate  and  not  so  broad :  the  body  is  still  narrower,  small,  oval,  and  of  a 
metallic  lustre ;  the  base  is  contracted,  and  at  the  extremity  is  a  cmrved  horny 
sexual  organ ;  the  four  wings  are  transparent ;  superior  ample,  nerveless,  ex- 
cepting a  costal  nervure,  which  forms  a  short  capitate  branch  beyond  the 
middle :  six  legs  clear  ochreous,  coxae  green ;  feet  five-jointed,  tipped  with 
brown.  Female  larger,  blue  green;  horns  black;  feelers  not  incrassated: 
abdomen  larger,  with  an  oviduct  concealed  beneath;  legs  ochreous  white; 
thighs  green,  excepting  their  tips;  middle  of  shanks  brown;  tips  of  feet 
black. 

I  have  frequently  bred  these  splendid  little  flies  in  the  end  of  April,  in 
May,  and  October,  from  the  pupse  of  the  Tephrltis  Onopordinis,  but  whether 
the  Pachylarthrus  is  a  direct  parasite,  and  punctures  the  larva  of  the  Tephrl- 
tis, or  lays  its  eggs  in  the  pupae  already  occupied  by  the  Alysia,  which  in  all 
probability  is  the  case,  has  not  been  ascertained. 

The  Alysia  is  undoubtedly  a  natural  check,  which  is  provided  to  aiTcst 
the  excessive  multiplication  of  the  celery  and  parsnip  flies ;  and  the  Pachy- 
larthrus may  be  the  agent  to  regulate  the  multiplication  of  the  Alysia,  in 
order  that  the  Tephritis  may  not  be  exterminated.  It  is  not,  however,  diffi- 
cult to  free  a  crop  from  the  maggots,  and  although  they  have  not  been  detected 
in  affecting  the  parsnips  materially,  they  have  entirely  destroyed  the  most 
promising  crops  of  celery,  and  tliere  is  one,  if  not  more  wild  plants,  in  whose 
leaves  the  eggs  are  also  deposited,  for  I  have  bred  the  ffies  from  blisters  in  the 
foliage  of  an  mnbellate  species  called  "Alexanders,"  the  8myrnium  Olusa- 
trum. 

A  top-di-essing  of  gas-lime,  soot,  wood-ashes,  or  lime,  when  the  blisters  are 
discovered,  might  be  useful  in  destroying  the  maggots  as  they  fall  from  the 
leaves  to  bury  themselves,  so  that  the  pupae  would  not  hatch ;  or,  if  given 
immediately  on  the  appearance  of  the  first  blisters,  in  all  probability  it  would 
deter  the  flies  from  laying  their  eggs,  and  thus  the  evil  might  be  evaded :  but 
the  most  simple  and  certain  remedy  is  the  operation  of  pinching  the  blisters, 
which  must  destroy  the  maggots  at  once,  and  this  could  easily  be  accomplished 
by  children,  with  a  woman  to  see  they  did  their  work  well.  In  any  small 
plot  or  garden,  an  evening  or  two  after  work  would  be  sufficient  to  insure 
their  destruction. 

When  the  parsnips  are  left  for  seed,  the  yield  is  often  terribly  injm-ed  and 
diminished  by  the  larvae  of  the  little  moths  which  infest  the  carrots,  as  we 
have  already  stated.* 

There  is  also  a  species  which,  from  its  name,  seems  to  be  especially  attached 
to  the  parsnip,  yet  I  am  not  sure  it  may  not  be  identical  with  Depressaria 

*  See  pages  409,  41 0. 
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Daucella*  It  has  been,  however,  described  by  Zeller  and  figured  by  Da- 
ponchelt  as  D.  Pastinacella ;  and  M.  Zeller  has  reared  many  hundreds  of  the 
caterpillars,  which  live  in  July  upon  the  flowers  and  young  seeds  of  the 
parsnip.  They  are  grayish  blue,  with  the  head,  thorax,  and  pectoral  feet 
black :  upon  each  of  the  segments  are  six  distinct  little  black  dots,  producing 
single  minute  hairs ;  the  sides  and  the  belly  are  yellow,  and  the  abdominal 
feet  are  dotted  with  black.  They  sometimes  eat  into  the  stems  of  other 
plants,  and  there  change  to  pup?e :  they  have  been  thus  observed  in  the  stalks 
of  the  common  cow-parsnip,  Heracleum  Sphondylium.  J 

15.  D.  Pastinacella  has  the  head,  palpi,  horns,  thorax,  and  the  upper  wings 
gray,  more  or  less  mingled  with  red,  having  broken  longitudinal  black  lines 
corresponding  with  the  nervures,  and  terminating  at  the  extremity  of  the 
wing  in  little  black  dots  or  short  lines:  on  the  disk  is  a  minute  white  dot 
elongated  in  the  direction  of  the  nervure  and  circled  with  black ;  cilia  reddish ; 
inferior  wings  ashy  gray,  very  shining :  the  abdomen  and  legs  of  a  similar 
tint:  the  wings  expand  about  11  lines. 

It  is  an  inhabitant  of  Bohemia  and  Austria,,  as  well  as  of  France.  There 
seem  to  be  no  better  modes  of  ridding  parsnip  crops  of  these  caterpillar  pests 
than  hand-picking,  and  shaking  the  umbels  over  a  gauze  net,  for  the  larvae 
to  fall  into. 

The  last  enemy  of  the  parsnip  to  be  noticed  is  the  A2)his  Pastinacce, 
which  is  so  similar  to  the  turnip -leaf  plant-louse,  §  that  I  doubt  if  they  be  not 
the  same. 

IG.  A.  Pastinaco}  is  yellow  or  green;  the  head,  disk  of  thorax,  and  back 
of  abdomen  are  black,  as  well  as  the  horns,  which  are  seven-jointed,  but  not 
long :  the  abdominal  tubes  are  long  and  tapering :  the  wings  are  transparent, 
the  nervures  pale  brown ;  the  stigma  is  smoky  green :  the  legs  are  ochreous, 
sometimes  tinged  with  green ;  the  hinder  thighs  are  reddish  brown  at  their 
extremities ;  all  the  shanks  are  black  at  their  tips,  and  the  feet  are  of  the 
same  colour :  length,  |  line ;  expanse,  3  lines. 

This  A2yhis  resorts  to  the  parsnips  in  the  beginning  of  June,  but  I  have 
never  known  any  fatal  effects  from  its  inroads,  as  amongst  the  carrot  crops. 
The  Aphides,  however,  which  in  the  summer  of  1847  smothered  such  a  great 
variety  of  fruit-trees,  shrubs,  vegetables,  and  flowers,  were  congregated  in 
countless  myriads  on  the  under  side  of  the  parsnip  leaves,  and  there  they 
died  packed  close  together  with  their  heads  down  and  their  wings  a  little 
elevated  over  their  backs. 

*  See  page  412. 

t  Godart,  Lep.  de  France,  vol.  xi.  p.  153,  Plate  291,  fig.  4,  5,  Hcemilis  Pastinacella. 

J  Annales  de  la  Soc.  Ent.  de  Paris,  for  1844,  Plate  6,  b.  §  Chap.  iii.  p.   68. 
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SUIVLMARY   OF  THE   FOREGOING   CHAPTER. 

Parsnips  perhaps  the  best  substitute  for  the  iwtato. 

Carrots  subject  to  the  attacks  of  a  variety  of  insects. 

The  carrot -leaf  j^laiit- louse  hilliwj  one-tenth  of  the  o'O^^s  about  mid- 
summer. 

Poivdered  tobacco  dusted  over  the  carrots,  or  watering  them  with  a  decoc- 
tion of  tobacco,  will  kill  the  Aphides. 

Another  species  of  Aphis  infests  the  roots  in  the  autumn. 

The  Rud  is  occasioned  by  the  maggots  of  a  fly  called  Psila  Rosoi. 

These  maggots  infest  the  carrots  in  summer  and  winter,  boring  labyriyiths 
round  and  through  the  tap-root. 

They  change  to  pupce  in  the  earth,  and  the  flies  are  hatched  in  the  spring. 

Slugs  and  Poduroe  also  inhabit  the  unsound  roots. 

The  maggots  of  Psila  nigricornis  are,  probably,  equally  injurious. 

Sometimes  they  attack  the  carrots  when  very  young. 

Remove  the  infested  roots  as  soon  as  the  leaves  turn  yellow,  and  burn 
them. 

Trenching  the  ground  in  the  autumn,  one  of  the  best  securities  against 
most  insects. 

A  dressing  of  spirits  of  tar  and  sand  before  solving  has  been  successfully 
tried. 

Pigeons  and  covj  dung,  pointed-in  at  the  time  of  sowing,  will  secure  the 
crop. 

Quicklime  sowed  and  ploughed-in  will/ree  the  soilfrorn  maggots. 

Millipedes  and  Centipedes  also  infest  the  injured  carrots. 

The  Otter-caterpillar  of  the  ghost -moth  will  devour  carrots  as  well  as 
hop  roots. 

Draining  is  circmnscribing  the  localities  of  many  insects. 

The  Swallow-tail  butterfly  lays  its  eggs  on  the  carrot. 

The  caterpillar  feeds  upon  the  leaves,  also  on  the  rue,  fennel,  and  marsh 
milk-parsley. 

The  common  fiat-body  moth  lays  its  eggs  on  the  carrot  fiowers,  or  m  the 
axils  of  the  leaves. 

The  caterpillar  foims  little  cylinders  of  the  leaves,  which  it  also  eats. 

Solitary-wasps  collect  these  caterpillars  to  feed  their  young. 

The  caterpillars  change  to  pupoi  in  the  earth  or  in  the  rolled  leaf. 

There  is  a  summer  and  an  autumn  brood. 

The  inirple  carrot  and  parsnip  seed  flat-body  moth  is  generated  on  the 
wild  parsnip. 
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The  caterpillars  feed  on  the  Jloivers  and  fruit  in  July  and  August,  living 
in  society. 

They  become  pupce  in  the  tveh  in  summer,  but  in  the  autumn  they  are 
transformed  in  the  stalks. 

The  moths  hyhernate,  sheltering  in  thatch,  outhouses,  under  loose  bark, 
in  chinks,  under  stones,  &c. 

If  a  few  parsni'ps  be  planted  amongst  the  carrots,  the  caterpillars  luill 
resort  to  the  former  and  leave  the  latter  untouched. 

The  gray  carrot-blossom  flai-body  moth  is  oiot  abundant  in  England. 

The  caterpillars  destroy  entire  crops  of  carrot  and  parsnip  seeds  on  the 
Continent. 

They  live  in  a  tveb  formed  in  the  umbels  which  they  devour. 

Some  change  to  chrysalides  there,  whilst  others  bore  into  the  stems. 

By  shaking  the  floiver  and  seed  heads  over  a  sieve  the  caterpillars  may 
be  collected  and  destroyed. 

Hellebore  powder,  and  perhaps  lime  and  soot,  dusted  over  the  umbels, 
would  drive  them  away. 

They  so  greatly  prefer  the  parsnip  to  the  carrot,  that  the  seed  of  these 
may  be  preserved  by  p)lanting  some  of  those  amongst  them. 

The  parsnip  heads  must  then  be  cut  off  over  a  sieve  and  burned. 

Two  Ichneumons  lay  their  eggs  in  the  caterpillars,  and  their  maggots 
destroy  them. 

The  carrot  gall-fly  is  bred  from  galls  in  the  umbels  of  flowers. 

The  galls  are  probably  the  work  of  some  Gynips  or  Cecidomyia,  and  the 
Callimome  Dauci  is  most  likely  a  parasite. 

The  galls  contain  little  orange  maggots  in  the  autumn. 

A  fly  (Tephritis  solstitialis)  is  supposed  to  be  attached  to  the  carrot. 

Parsnips  get  "rusty"  in  the  spring,  but  do  not  suffer  like  carrots  from 
this  malady. 

The  maggots  of  Psila  Rosce,  and  probably  P.  nigricornis,  infest  them. 

The  parsnip  and  celery  miner  is  a  maggot  living  in  blisters  on  the  leaves 
in  the  summer  and  autumn,  and  has  destroyed  entire  crops  of  the  latter. 

They  change  to  pupce  either  in  the  blisters  or  in  the  earth. 

The  beautiful  flies  are  hatched  in  the  spring  and  summer. 

Alysia  Apii,  &  parasite,  lays  its  eggs  in  the  mining  maggots,  and  was  bred 
in  June. 

Pachylarthrus  Smaragdinus  probably  destroys  the  direct  parasite  be- 
laying its  eggs  in  the  pupae  of  the  Alysia. 

The  m,ining  maggots  may  be  effectually  overcome  merely  by  pinching 
the  blistered  leaves. 
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A  top-dressing  of  gas-lime,  soot,  wood-ashes,  or  lime  might  kill  the  mag- 
gots when  they  bury  themselves. 

A  little  flat-body  moth  called  Depressaria  Pastinacella  is  bred  upon  the 
parsnijis. 

The  caterpillars  are  very  destructive  to  i\\Q  floiuers  and  seeds. 

Uand-picJcmg  and  shaking  the  infested  umbels  over  a  sieve  to  coUect 
the  caterpillars,  are  the  best  remedies. 

The  parsnip  plant-louse  is  found  upon  the  leaves  and  flower-heads,  and 
it  is  closely  allied  to  the  turnip-leaf  Aphis,  if  not  identical. 

Explanation  of  Plate  N. 

Fig.    1.     A  carrot-root  affected  by  "  Ruat,"  and  showing  the  mining  of  the  niaggot.s. 

Fig.    2.     The  tails  of  the  maggots  sticking  out,  the  heads  being  buried  in  the  root. 

Fig.    3.     The  root  divided  to  show  the  depth  of  the  injury. 

Fig.     4.     The  larva  of  its  natural  size. 

Fig.    5.*  The  tail,  showing  the  two  black  spiracles. 

Fig.    6.*  The  larva  or  maggot  magnified. 

Fig.     7.     Tlie  pupa  of  the  natural  size. 

Fig.     8.*  The  same  magnified. 

Fig.    9.     The  fly  named  Psila  Rosce,  walking. 

Fig.  10.*  The  head  in  profile,  showing  the  eyes,  mouth,  &c. 

a,*  The  two  drooping  horns. 
Fig.  11.*  PsUa  Rosce,  female,  magnified. 
Fig.  12.     A  young  carrot-root  injured  by  the  maggots. 
Fig.  13.     The  moth,  Depressaria  Oicutella,  at  rest. 
Fig.  14.*  The  same  flying,  but  magnified. 
Fig.  15.     The  male  of  Depressaria  depn-essella,  the  purple  carrot  and  parsnip  seed 

moth  at  rest. 
Fig.  16.*  The  female  flying  and  magnified. 
Fig.  17.     An  umbel  of  the  flowers  spun  together  by  the  larva. 
Fig.  18.     The  caterpillar  which  spins  the  web. 
Fig.  19.     The  chrysalis  or  pupa. 
Fig.  20.     Callimome  Dauci,  male. 
Fig.  21.*  The  female  magnified. 
Fig.  22.     A  leaf  blistered  by  Tephritis  Onopordinis. 
Fig.  23.     The  mining  maggot  under  the  skin. 
Fig.  24.     The  maggot  taken  out. 
Fig.  25.*  The  same  magnified. 
Fig.  26.     The  pupa. 
Fig.  27.*  The  same  magnified. 

Fig.  28.     The  female  fly,  Tephritis  Onopordinis,  walking. 
Fig.  29.*  The  male  flying  and  magnified. 

Those  numbers  with  a  *  attached,  refer  to  the  objects  which  are  represented  larger  than  life, 
and  all  the  figures  are  drawn  from  nature. 
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CHAPTER    XV. 

THE  NATUEAL  HISTORY  AND  ECONOMY  OF  VARIOUS  INSECTS  AFFECTING 
THE  POTATO  CROPS,  INCLUDING  PLANT-LICE,  PLANT-BUGS,  FROG-FLIES,  CA- 
TERPILLARS, CRANE  -  FLIES,  WIREWORMS,  MILLEPEDES,  MITES,  BEETLES, 
FLIES,    ETC.* 

The  diseaset  which  has  so  seriously  affected  the  potatoes  since  the  year  184;4, 
frequently  rendei-ing  the  crop  worthless,  and  setting  human  ingenuity  at 
defiance  to  discover  a  remedy,  appears  to  result  from  atmospheric  influence, 
produced  probably  by  a  succession  of  cold,  heat,  and  unusual  humidity,  which 
did  not  agree  with  the  constitution  of  this  imported  esculent.  Amongst  the 
numerous  causes  that  have  been  assigned  for  the  appearance  of  tliis  alarming 
and  severe  visitation,  insects  have  been  frequently  taxed  as  the  destructive 
agents,  but  I  am  convinced  the  calamity  is  not  to  be  attributed  to  their  pre- 
sence. I  It  certainly  was  remarkable  that  the  Aphides  should  have  swarmed 
in  countless  myriads  in  1 847,  but  the  malady  was  not  then  so  bad  as  it  was  in 
the  previous  and  succeeding  years,  which  appeared  to  me  to  be  the  most  fatal 
to  the  potato  crops ;  §  yet,  as  far  as  my  observations  extended,  the  plant-hce 
were  so  scarce  during  1846  that  it  was  with  difiiculty  I  could  find  specimens, 
and  I  did  not  see  a  single  Aphis  upon  my  potatoes  in  1848,  notwithstanding 
the  crop  was  worse  than  it  had  ever  been  before  in  my  neighbourhood,  more 
than  half  of  them  being  rotten.  The  appearance  of  the  Aphides  in  such  un- 
precedented swarms  may  fairly  be  attributed  to  the  same  cause  as  the  potato 

*  This  chapter  was  written  in  1849. 

+  Murrain,  being  "a  plague  in  cattle,"  ought  never  to  have  been  applied  to  the  potato  disease, 
as  it  frequently  has  been. 

X  M.  Gu^rin  holds  a  similar  opinion,  as  well  as  Mr.  Westwood  and  different  members  of  the 
Entomological  Society  of  London.  See  Bulletin  of  the  Royal  and  Central  Society  of  Agriculture  in 
Paris,  vol.  v.  p.  331,  and  Gardeners'  Chronicle,  vol.  viii.  p.  468.  At  German-Town,  U.S.,  a  weevil, 
named  Baridius  trinotatus,  Say,  vestitus,  Schon,  was  observed  to  attack  the  potatoes  to  such  an 
extent,  as  to  lead  to  the  belief  of  its  being  the  real  cause  of  the  potato  disease ;  but  this  beetle  not 
being  an  inhabitant  of  Great  Britain,  it  could  not  have  caused  the  disease  in  this  country. 

§  The  very  great  breadth  of  potatoes  planted  in  1848  has  given  so  much  larger  an  amount  of 
produce,  that  the  loss  from  disease  is  not  felt  as  it  would  have  been,  had  the  usual  quantity  only  been 
grown ;  and  this  is  a  very  important  fact  to  keep  in  view,  as  regards  our  future  prospects.  Indeed, 
is  it  worth  while,  at  present  at  least,  to  sacrifice  so  many  acres  of  valuable  land  in  growing  rotten 
potatoes  ? 
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rot — namely,  certain  conditions  of  the  atmosphere ;  for  it  is  generally  admitted 
that  the  appearance  of  a  species  of  insects  in  unusual  abundance  may  be  the 
effect  either  of  some  exciting  influence,  as  electricity,  or  of  a  congenial  tem- 
perature, creating  a  climate  favourable  to  the  increase  of  the  animal,  such  as 
heat  and  moisture.  In  other  instances  it  no  doubt  is  owing  to  the  absence 
of  animals  and  parasitic  insects  in  the  previous  year,  whose  province  it  would 
have  been  to  keep  within  boimds  these  troublesome  enemies  to  man. 

If,  however,  the  prevailing  disease  amongst  the  potatoes  cannot  be  traced 
to  the  presence  of  insects,  there  is  a  large  number  of  species  which  prey  upon, 
and  undoubtedly  injm-e  to  some  extent,  the  most  healthy  crops,  and  of  these 
the  history  will  now  be  given.  It  will  be  better  to  divide  them  into  those 
which  affect  the  foliage,  and  others  which  infest  the  roots,  fii-st  in  a  sound, 
later  in  a  diseased  state. 

Aphides,  or  Plant-lice. 

Many  varieties  of  these  insects  are  found  upon  the  leaves  of  the  potatoes 
during  the  spring  and  summer  months,  indeed  so  long  as  the  foliage  remains 
green  and  succulent.  Their  first  appearance  depends  upon  the  mildness  of 
the  weather,  for  when  it  becomes  cold  they  do  not  generate,  or  at  any  rate 
very  slowly,  so  that  the  species  disappear ;  but  if  a  plant  be  taken  and  pro- 
tected in  a  green-house  or  sitting-room,  their  economy  is  not  interrupted  even 
in  the  winter,  as  one  sees  by  the  pelargoniums  being  covered  with  Aphides 
when  they  are  neglected.  I  have  at  this  time  (January)  two  tulips  in  a  pot, 
the  convoluted  leaves  swarming  with  Aphides,  allied  to  the  one  infesting  the 
peach-trees:  the  apterous  females  are  daily  bringing  foi-tli  young,  and  the 
pupae  are  hatching  and  producing  winged  females.*  But  to  return:  I  very 
much  doubt  if  there  be  any  species  exclusively  attached  to  the  potato,  for  the 
one  named  Aphis  vastator  by  Mr.  Smee,  appears  to  me  to  be  identical  with 
my  A.  Rapce,  which  inhabits  turnip  leaves,  and  was  described  and  figm-ed  in 
chapter  iii.t 

In  confirmation  of  my  views  I  may  state  that,  in  April,  Mr.  F.  J.  Graham 
has  detected  the  Aphis  Persicon  X  upon  the  potato  leaves  in  his  vinery ;  in  the 
beginning  of  May,  Mr.  Denham  fomid  A.  granarius,  or  an  allied  species,  in 
some  abundance  on  the  potato  leaves  at  Broxmouth  Park.  On  the  5  th  of 
June,  1847,  I  observed  upon  my  potato  haulm  the  hop-fly  (Aphis  Humuli)  and 
the  turnip  plant-louse  (A.  Rapce) ;  on  the  IStli,  also,  a  .species  without  honey- 
tubes;  on  the  17th,  several  belonging  to  a  group  separated  from  Aphis  and 

*  Mr.  F.  Walker  considers  they  are  the  A.  vastator  of  Smee. 

t  Gardeners'  Chronicle,  vol.  vii.  p.  21. 

t  Curtis's  Guide,  Genus  1047,  where  neaily  sixty  species  are  arrajiged. 
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called  Schizoneura;  and  in  July,  Aphis  Fahm,  the  broad-bean  louse,  was  in 
some  force  upon  the  potatoes,  whilst  it  was  swarming  upon  other  vegetables 
and  garden  flowers ;  for  instance,  the  shoots  of  dahlias,  the  under  side  of  the 
leaves  of  the  convolvuli,  French  and  scarlet  beans,  beet,  and  parsnips  were 
literally  covered  and  black  with  the  winged  females,  sticking  in  closely-packed 
phalanxes,  and  in  that  position  they  died  by  the  end  of  July  or  earher — 
without  killing  any  of  the  plants,  to  the  best  of  my  knowledge. 

No  one  acquainted  with  cultivation  will  attempt  to  deny  that  the  plant- 
lice  have  the  power  to  destroy  a  crop — for  instance,  the  horse  and  broad 
beans  were  a  light  crop,  and  entirely  failed  from  the  attacks  of  Aphis  Fabce 
in  many  districts  in  1847;  but  in  that  very  year  the  potatoes  in  gardens, 
where  the  Aphides  were  abundant,  proved  sound  crops;  whilst  in  1848, 
where  no  Aphides  could  be  found,  the  tubers  were  worse  than  at  any  former 
period.  That  Aphides  will  puncture  the  potato  leaves  there  can  be  no  doubt, 
and  so  incline  them  to  wither ;  but  there  is  no  proof  of  their  poisoning  the 
sap  and  causing  the  rot.  Indeed,  it  is  only  when  plants  are  smothered  with 
them,  as  we  see  beans,  turnips,  hops,  and  roses  occasionally  are,  that  their 
presence  causes  any  real  mischief,  and  then  it  simply  arises  from  the  local 
exhaustion  produced  by  the  abstraction  of  the  sap  from  the  leaves  or  young 
shoots,  and  of  com-se  when  the  circulation  is  impaired  and  the  cellular  tissue 
is  deprived  of  its  nourishment  and  dried  up,  the  foliage  becomes  spotted  and 
withers ;  but  in  no  instance  have  I  seen  the  Aphides  on  the  potatoes  in  suffi- 
cient numbers  to  destroy  the  crop,  or  even  to  injure  the  produce. 

The  economy  of  the  Aphides  has  been  so  amply  detailed  in  a  former 
chapter,  that  I  shall  now  merely  identify  the  species  above  noticed. 

1.  Aphis  Rapce,  Curtis,  chap.  iii.  p.  68. 

Having  received  so  many  diiferent  species  from  various  correspondents 
with  the  name  of  A.  vastator,  it  is  difficult  to  decide  which  is  intended  for 
the  authentic  one ;  but  some  which  were  stated  to  be  typical  examples,  and 
identical  with  those  figured  and  described  by  Mr.  Smee,  leave  little  doubt  on 
my  mind  that  they  are  the  same  as  the  Aphis  Rapce. 

2.  Aphis  Humuli,  Curtis,  Gardeners  Chronicle  for  1846,  p.  405. 
The  winged  specimens  are  exceedingly  like  A.  Rapoi  in  size  and  colom-. 

3.  A.  Persicce,  Morren,  is  very  Hke  the  preceding  species,  but  it  is  rather 
larger,  with  much  longer  and  slenderer  ducts.  In  the  autumn  of  1834 
prodigious  swarms  of  this  species  were  carried  by  a  hm-ricane  over  many 
parts  of  Belgium.* 

4.  A  Fabce,  Scopoli.     Chap.  xii.  p.  357. 

*  Ann.  Acad.  Roy.  des  Sci.  de  Bruxelles  for  August,  1836. 
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To  render  the  history  of  this  species  more  complete,  the  female  and  pupa 
are  represented  in  our  Plate  O ;  figs.  1  and  3,  magnified ;  figs.  2  and  4,  the 
natural  sizes. 

5.  Schizoneura  lanigera,  Hansen?  belongs  to  a  group  which  has  been 
separated  from  the  genus  Aphis  in  consequence  of  the  different  neuration  of 
the  wings,  &c.  The  winged  specimens  are  only  accidental  inhabitants  of  the 
potato,  and  may  frequently  be  observed  on  almost  every  plant  in  the  garden. 
As  a  proof  of  the  great  fecundity  of  these  insects,  I  put  three  from  the 
potatoes  into  a  quill,  and  in  six  hours  they  had  produced  forty-three  young 
ones. 

At  the  same  time  the  natural  enemies  of  the  Ajjhides  were  not  inactive: 
the  lady-bii-ds  (Coccinella  ^l-punctata  and  G.  dispar)*  were  laying  their  eggs, 
which  soon  hatched,  and  the  little  black  larvae  made  great  havoc,  as  well  as 
theu'  parents,  amongst  the  helpless  communities:  the  beautiful  two- winged 
flies  (Scceva  balteata  t  and  Cheilosia  tceniata)  J  were  also  depositing  their 
eggs  beneath  the  potato  leaves,  where  they  soon  hatched,  and  the  maggots 
commenced  feeding  on  their  Aphis  prey.  These  eggs  are  white,  oval,  and 
beautifully  granulated,  whilst  those  of  the  lady-bu'ds  are  smooth,  and  of  an 
orange  or  buff  colour. 

There  are  likewise  some  minute  bugs  and  their  larvse,  which  are  exceed- 
ingly serviceable  in  destroying  the  Aphides;  and  there  seems  to  be  scarcely 
a  plant  or  tree  where  they  may  not  be  found :  the  perfect  insects  inhabiting 
the  flowers,  and  the  immatm-e  ones  rmming  about  in  search  of  the  Aphides, 
which  they  transfix  mth  their  sharp  rostrum. 

These  bugs  are  included  in  the  Order  Hemiptera,  the  Family  Coreid^, 
and  the  Genus  Hylophila  or  Anthocoris.     The  fii-st  species  is  called — 

6.  H.  Nemorum,  Linn. — It  is  only  1^  line  long:  fig.  5;  6,  the  natural 
size.  It  is  black  and  shining,  the  head  is  trigonate,  narrowed  before,  with  a 
three-jointed  rostrum  bent  under  the  breast;  the  two  globose  eyes  are  promi- 
nent, and  the  two  minute  ocelli  at  the  base  of  the  crown  are  remote :  the  two 
horns  are  half  as  long  as  the  body,  straight,  four-jointed,  and  black;  first 
joint  short,  second  the  longest,  bright  ochreous,  the  tip  black;  third  and 
fourth  of  equal  length,  the  former  ochreous  at  the  base,  the  latter  conical  at 
the  apex :  thorax  triangular,  truncated  before  with  two  transverse  channels : 
scutel  triangular,  acute,  and  not  small :  elytra  elliptical,  lying  flat  on  the  back, 
and  extending  beyond  the  abdomen,  pale  ochreous,  with  a  spot  at  the  suture, 
a  bar  or  spot  on  the  disk  of  each,  and  the  oblique  margin  all  fuscous ;  the  ter- 
minal membrane  is  white,  with  a  fuscous  spot  on  the  disk  and  a  larger  one  at 

*  Chap.  iii.  page  72.  t  Ibid.  p.  82.  t  Curtia's  Guide,  Genus  1241,  No.  3. 
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the  tip :  beneath  are  two  transparent  but  iridescent  wings,  with  a  smoky  spot 
at  their  tips :  the  six  legs  are  bright  ochreous  and  slender,  the  base  and  tips 
of  the  shanks,  as  well  as  the  feet,  are  pitchy,  and  there  is  a  ring  of  the  same 
colour  near  the  apex  of  the  hinder  tliighs.  It  varies  so  much  in  the  markings, 
that  the  different  varieties  have  been  described  under  the  following  five  names 
by  Fabricius,  viz.,  sylvestris,  nevioralis,  fasciatus,  austriacus,  and  pratensis. 

They  hide  themselves  when  distm'bed,  often  running  into  chinks  in  the 
bark  of  fruit  and  other  trees,  where  probably  the  eggs  are  deposited ;  like- 
wise under  loose  bark  as  well  as  in  moss,  where  they  hybemate,  to  come  forth 
again  in  the  spring. 

The  larva  (fig.  7;  8,  the  natm'al  size)  is  very  minute  at  fii'st,  yet  it 
resembles  the  parent  in  having  a  rostrum,  horns,  and  six  legs,  but  it  is  nar- 
rower, of  a  blood  or  chestnut  colour,  more  oclii'eous  when  fasting,  and  it  has 
no  wings :  the  head  is  furnished  with  a  very  acute  rostrum,  longer  than  the 
head,  the  horns  and  legs  are  ochreous,  the  terminal  joint  of  the  former  being 
the  stoutest  and  of  a  blood  colour.  Fig.  9,  the  thorax  and  head  nearly  in 
profile.  The  pupa  (fig.  10;  11,  the  natural  size)  is  as  long  and  broader  than 
the  perfect  insect,  which  it  greatly  resembles  in  form,  and  it  is  equally  active 
and  useful :  it  is  of  a  deep  shining  chestnut  colour ;  it  has  no  little  eyes  on 
the  head ;  on  each  side  of  the  back  lies  a  flat  rounded  lobe,  ochreous  at  the 
tip,  and  they  contain  the  incipient  elytra  and  wings :  the  body  is  broad,  con- 
vex, and  orbicular:  the  horns  and  legs  are  ochreous,  the  first  and  last  joints 
of  the  former  of  a  chestnut  colour. 

7.  H.  minuta,  Linn.,  is  a  smaller  species,  being  little  more  than  1  line 
long:  fig.  12;  13,  the  natural  size.  It  is  shining  black:  the  horns  are  brown, 
ochreous  at  the  base :  hinder  part  of  the  thorax  punctured :  elytra  ochreous 
and  punctured,  the  apex  fuscous;  membrane  smoky  on  the  disk:  beneath 
them  are  two  transparent  wings:  legs  oclu^eous,  tips  of  feet  dusky.  The 
larva  and  pupa  are  smaller  than  those  of  the  former  species,  but  they  are 
equally  beneficial,  I  believe,  in  preying  upon  the  Aphides. 

Flies,  or  Muscid.e. 

Mr.  E.  Doubleday  transmitted  to  me  some  flies  which  were  stated  to  be 
laying  their  eggs  in  the  young  shoots  of  the  potatoes,  and  causing  the  rot. 
They  belong  to  the  Order  Diptera,  the  Family  MusciD.E,  and  the  Genus 
Sapromyza.     The  species  has  been  named  by  FaUen — 

8.  S.  obsoleta.* — It  is  bright  ochreous,  producing  a  few  long  black  bristles: 
the  eyes  have  two  piu-ple  lines  when  alive,  but  are  brown  when  dead:  the 

*  Curtis's  British  Entomology,  fol.  605,  and  Guide,  Genus  1295. 
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apical  half  of  the  third  joint  of  the  horu  is  black  as  well  as  the  pubescent 
seta :  the  abdomen  is  rather  small :  wings  ample,  yellowish,  and  iridescent,  but 
transparent ;  nervures  ochreous :  balancers  with  a  large  triangular  club :  legs 
whitish  ochre ;  at  the  apex  of  the  hinder  shanks,  where  the  spur  is  inserted, 
is  a  brown  spot;  the  feet  are  dusky,  the  hinder  thickened,  especially  the 
basal  joint:  expanse  of  wings,  5^  lines. 

The  larvse  of  most  of  the  Sapromyzidcc  are  said  to  live  in  putrid  sub- 
stances, as  mushrooms,  &c.,  but  Mr.  Haliday  has  bred  *S'.  rorida  from  flowers. 

Thrips. 

In  the  summer  of  1846  Mr.  Barnes  of  Bicton,*  and  many  other  practical 
gardeners,  entertained  so  strong  a  conviction  that  a  little  Thrijjs  was  the 
author  of  the  potato  epidemic,  that  I  carefully  investigated  the  subject,  and 
was  soon  satisfied  the  disease  could  not  be  attributed  to  their  agency.  On 
the  SOtli  of  July,  Mr.  Barnes  sent  some  diseased  potato  leaves  with  several  of 
the  little  Thrips  upon  them.  Being  in  Oxfordshire  at  the  time,  I  immedi- 
ately visited  several  allotments  where  I  had  observed  the  leaves  and  stalks 
were  spotted.  On  digging  up  some  of  the  worst,  we  fomid  a  diseased  tuber 
of  good  size,  and  two  more  the  following  day.  After  a  diligent  search  I 
detected  the  larva  and  pupa  of  the  Thrips,  as  well  as  the  perfect  insects, 
amounting  to  about  twenty  specimens.  The  Thrips  was  most  abundant 
where  the  plants  were  sheltered  from  the  wind,  invariably  inhabiting  per- 
fectly healthy  leaves ;  and  on  the  following  morning  I  could  find  very  few. 
In  another  spot  where  the  leaves  were  dead  and  the  haulm  spotted,  we  did 
not  find  one  bad  potato  amongst  those  we  dug  up,  nor  a  single  Thrips  on  the 
green  leaves  of  a  few  healthy-looking  plants  still  remaining. 

Various  species  of  Thrips  injure  different  crops  of  grain  and  fruit,  as  well 
as  green-house  plants,  by  abstracting  the  fluids  which  ought  to  sustain  them, 
and  so  far  the  potato  Thrips  acts  upon  the  leaves,  but  that  has  nothing  to  do 
with  the  rot  in  the  tubers.  When  they  congregate  in  countless  myriads,  as 
they  often  do  in  melon  and  cucumber  frames,  their  presence  is  soon  indicated 
by  ochreous  spots  upon  the  cuticle,  which  end  in  the  destruction  of  the  leaf, 
arising  from  their  puncturing  it  with  their  short  beaks,  and  extracting  the 
sap  in  the  same  manner  as  the  Aphides ;■[  but  their  nimaber  upon  the  pota- 
toes was  never  sufficient  to  effect  any  important  change  on.  the  constitution 
of  the  plants. 

These  minute  creatures  run  with  activity  over  the  surface  of  the  substances 
they  feed  upon,  and  no  doubt  the  winged  individuals  can  fly.     The  larva  is 

*  Gardeners'  Chronicle,  vol.  vi.  page  532. 

t  See  chapter  x.  p.  28G,  and  Plate  J  and  No.  38,  figs.  8  and  9,  Thrips  cerealium. 
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shuttle-shaped  and  ochreous ;  the  head  is  small  and  oval,  with  a  minute  black 
eye  on  each  side,  and  a  short  beak  beneath ;  the  two  horns  are  twice  as  long 
as  the  head,  slightly  pubescent  and  four-jointed;  fii'st  two  joints  small,  third 
egg-shaped,  fom-th  nearly  as  long  as  the  others  united,  ovate  at  the  base  and 
attenuated  to  the  apex :  trunk  very  long  and  broad,  composed  of  three  seg- 
ments, the  first  trigonate  with  rounded  angles,  the  two  following  forming 
broad  bands ;  the  abdomen  is  as  wide  as  the  thorax,  composed  of  nine  seg- 
ments, conical  and  hairy  at  the  apex:  six  short  legs;  thighs  very  short; 
shanks  dilated;  feet  indistinct  or  wanting:  fig.  14;  15,  the  natural  size. 

The  pupse  are  also  ochreous,  but  before  they  change  to  the  perfect  state 
they  become  much  darker ;  and  being  such  atoms  they  are  not  easily  detected 
under  the  leaves  when  at  rest,  lying  close  to  the  midrib  or  nervmes,  but  they 
run  about  lively  enough  when  disturbed. 

They  belong  to  the  Order  Hemiptera,^  the  Family  Thripsid^,  and  the 
Genus  Thrips.  The  species  on  the  potato  was  described  by  Linnaeus  a  cen- 
tury back,  under  the  name  of — 

9.  T.  minutissima:  fig.  16;  17,  natural  size.— It  is  scarcely  ^  line  long; 
pale  brown  or  dirty  ocln-eous:  the  horns  are  short  and  six-jointed;  the  eyes 
are  intensely  black :  the  trunk  is  concave,  and  the  sides  parallel :  the  abdomen 
is  oval,  pointed,  piceous,  and  shining:  the  fom-  wings,  lying  parallel  on  the 
back,  are  narrow,  dirty  white,  and  ciHated:  six  short  legs,  stoutish  and 
ochreous ;  shanks  and  feet  simple. 

Smynthurus  and  Podura — the  Ground-fleas. 

In  July  and  August  numbers  of  these  cm-ious  little  creatures  accompanied 
the  Thrips,  running  and  skipping  about  the  under  side  of.  the  potato  leaves, 
often  falling  down  upon  their  backs. 

They  constitute  an  order  called  Thysanura,  and  belong  to  the  Genus 
Smynthurus.  As  I  cannot  find  any  description  which  entirely  agrees  T\dth 
the  potato  species,  I  have  named  it — 

10.  >S^.  Solani. — It  is  not  bigger  than  a  small  grain  of  sand,  and  either 
entirely  of  a  deep  ochreous  colovir  with  black  eyes,  or  as  black  as  soot  with 
ochreous  horns :  the  head  is  large,  like  a  great  mask,  and  attached  by  a 
slender  neck :  the  eyes  are  placed  on  each  side  of  the  crown ;  the  horns  are 
more  than  half  the  length  of  the  body,  slender,  elbowed,  and  fom'-jointed?:t 
the  trunk  and  body  are  united,  forming  a  large  globose  mass,  with  a  forked 
tail  doubled  under  the  latter  for  leaping :  the  six  legs  are  rather  short,  and 

*  Mr.  Haliday  raised  the  Thrips  to  a  distinct  order,  Thijsanoptera ;  Entomological  Magazine, 
vol.  iii.  p.  439,  and  Curtis's  British  Entomology,  foi.  and  Plate  748. 
+  The  terminal  joint  appears  to  be  divided  into  six  nodules. 
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apparently  triarticulate :  fig.  18,  magnified;  19  is  to  show  the  leaping  appara- 
tus in  another  species. 

These  minute  animals  are  nourished  by  eating  the  parenchyma  of  the 
gi-een  leaves,  but  some  species  feed  on  fungi.  In  Nova  Scotia  the  crops  of 
turnips  and  cabbages  are  principally  destroyed,  whilst  in  the  seed-leaf,  by 
some  Sniynthurus,  the  size  of  a  pin's  head,  and  nearly  globular.  It  hops 
with  great  agility  by  means  of  its  forked  tail,  and  may  be  found  on  every 
square  inch  of  all  old  cultivated  ground,  but  it  is  not  plentiful  on  new  land. 
As  these  "ground- fleas"  will  not  remain  on  damp  ground,  they  may  be  ex- 
pelled by  sprinkling  salt  over  the  land  after  the  seed  is  sown  and  well  rolled 
down,  or  a  thin  layer  of  sea-weed  spread  over  the  drills  is  a  perfect  security 
against  them.* 

An  allied  genus  called  Podura  has  very  lately  been  accused  of  being  the 
origin  of  the  potato  disease.     W.  P.  says — 

"  First,  in  an  early  stage  of  its  existence,  it  lives  on  decayed  vegetable 
matter,  which  it  collects  by  burrowing  into  the  earth ;  secondly,  it  occurs  in 
numbers  sufficient  to  cover  nearly  the  whole  surface  of  the  earth ;  thirdly,  it 
collects,  as  a  means  of  existence,  a  substance  which  is  poisonous  to  vegetables. 
It  has  power  to  infuse  this  into  living  plants  by  burrowing  into  the  paren- 
chyma. The  poison  is  circulated  through  the  system,  vital  action  becomes 
suspended,  mildew  immediately  follows,  and  in  less  than  three  days  some  of 
the  plants  attacked  are  dead  vegetable  matter,  food  for  the  offspring  of  the 
newly-discovered  Podura."  t 

Dr.  Lindley  very  justly  add.s,  "Insects  are  not  the  cause  of  the  potato 
disease." 

CmiciD^,  or  Plant-hugs. 

It  is  somewhat  remarkable  that  whilst  portions  of  these  creatures,  as  we 
have  already  shown,  are  destined  to  live  upon  Aphides,  and  so  preserve  our 
vegetables,  others  have  an  opposite  taste,  and,  like  the  plant-lice,  pierce  the 
cuticle  to  feed  upon  the  juices,  causing  similar  injury  by  parching  up  the 
leaves,  or  covering  them  with  blotches. 

The  appearance  of  various  species  of  plant-bugs,  their  larvse  and  pupae, 
upon  the  potato  crops,  excited  the  attention  of  agriculturists,  some  of  whom 
were  at  once  disposed  to  attribute  the  prevalent  disease  to  these  insects.  The 
truth  is,  when  an  unknown  malady  first  visits  us,  it  is  natural  that  every 
one  interested  should  endeavour  to  find  out  the  origin,  consequently  every 
imaginary  influence  is  taxed  as  the  cause  by  the  speculative  mind ;  and  from 

♦  Halifax  Times.  t  Gardenera'  Chronicle,  vol.  viii.  p.  702. 
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the  little  attention  that  is  paid  by  the  farmer  and  gardener  to  the  economy 
of  insects,  they  are  led  to  believe  that  certain  tribes  of  animals  are  the 
culprits,  because  they  chance  to  be  abundant  upon  the  plants,  and  they  never 
observed  them  before ;  but  if  their  attention  had  been  directed  to  the  subject 
earlier,  they  would  in  all  probability  have  detected  the  same  insects  upon  the 
same  plants  every  year,  in  greater  or  less  abundance. 

In  July  and  August,  1846,  I  had  numbers  of  specimens  transmitted  tome 
from  Devon,  Winchester,  and  various  counties,  the  parties  expressing  a  strong 
conviction  that  these  potato-bugs  were  the  cause  of  the  disease.  The  cry  was 
raised  again  in  1847,  in  the  same  months,  which  led  to  the  subject  being- 
noticed  in  the  Gardeners  Chronicle* 

That  these  insects  live  upon  the  foliage  of  the  potatoes  there  can  be  no 
question,  and  therefore  it  ^vill  be  advisable  to  identify  the  species,  so  that  at 
any  future  period  no  unnecessary  apprehensions  may  be  entertained  should 
they  appear  in  imusual  numbers. 

They  all  belong  to  the  Order  Hemiptera,  the  Family  Corisid^,  and  the 
Genus  Lygus  or  Phytocoris.  One  species  appearing  different  to  any  de- 
scribed, I  have  named  it — - 

11.  L.  Solani,   Plate  0,  fig.  20;  c,  the  natural  length:   and  No.   59,  fig. 
20 ;  c,  the  natural  size.     It  is  green,  shining,   punctured,   and  clothed  with 
soft  depressed  pale  hairs:  head  small,  smooth,  transverse-oval,  and  ochreous; 
face  triangular,  with  a  long  four-jointed  rostrum  bent  under  the  breast  in 
xo.  o9.  repose :   the  eyes  are  small,  pro- 

minent, lateral,  oval,  and  black ; 
'I  y0-^.  ~^^^\  y'^^~  ^^^^  ^^*^  horns  are  ochreous, 
brown  beyond  tlie  middle,  long, 
very  slender,  angulated,  and  four- 
jointed,  basal  joint  the  stoutest, 
longer  than  the  head,  second 
twice  as  long,  third  longer, 
fourth  shorter  than  the  first. 
Thorax  ochreous,  convex,  tri- 
angular, truncated  before,  twice  as  broad  as  the  head  at  the  base;  scutel 
triangular:  abdomen  entirely  gi'een;  the  female  with  a  channel  beneath, 
inclosing  the  horny  oviduct:  elytra  very  long,  elliptical,  as  broad  as  the 
thorax,  resting  horizontally  on  the  back ;  stigma  green,  like  the  elytra ;  mem- 
brane transparent,  iridescent,  the  nervures  bright  green :  wings  ample,  trans- 
parent: six  long,  slender  ochreoas  legs,  hinder  very  long;  feet  ochreous,  alJ 
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pitchy  at  their  tips,  and  temiinated  by  two  claws ;  hinder  tliighs  the  stoutest, 
the  shanks  very  long,  slender  and  spiny:  length  nearly  3  lines.  It  is  possi- 
ble this  species  may  be  a  variety  only  of  the  Glmex  pabullnus  of  Linnaeus, 
or  the  Phytocoris  jjvasinus  of  Fallen.* 

As  soon  as  these  insects  leave  the  egg  they  can  run  about,  being  furnished 
with  legs,  horns,  and  a  rostrum  like  the  parents,  but  they  are  deprived  of  the 
organs  of  flight.  As  they  grow  they  attain  two  lobes  on  the  back,  which 
inclose  the  future  elytra  and  wings,  and  then  they  are  called  pupse :  Plate  O, 
fig.  21 ;  d,  the  natural  length ;  and  No.  59,  fig.  21 ;  d,  the  natural  size.  In 
every  stage  of  their  existence  they  feed  in  the  same  manner ;  but  the  perfect 
insects,  which  emerge  from  the  matured  pupce,  can  fly  well,  are  exceedingly 
active,  leaping  by  short  flights  and  tumbling  about  in  the  sunshine,  so  that  it 
is  difficult  to  capture  these  fragile  creatures,  especially  without  mutilating 
them.  They  were  abundant  from  the  middle  to  the  end  of  August  in  184-6 
and  184.7. 

12.  L.  contaminatus,  Fallen,  is  very  similar  in  size  and  form  to  the  fore- 
going species :  Plate  O,  fig.  22 ;  23,  natural  size ;  fig.  24,  the  head,  &c.,  in  profile. 
It  is  ochreous,  the  base  of  the  thorax  and  the  elytra  inclining  more  or  less  to 
green,  and  the  membrane  is  margined  with  a  smoky  colour;  but  it  varies 
considerably,  some  liaving  a  dark  spot  at  the  base  of  the  stigma,  forming  a 
bar  across  when  the  elytra  are  closed ;  the  suture  is  also  brown,  as  well  as  the 
nervures  of  the  wings,  and  a  patch  on  the  back  of  the  abdomen.  It  is  3  lines 
long-:  the  wings  expand  5i  lines. 

This  species  was  abundant  on  my  potato  crop  in  August,  184G,  and  it 
abounds  on  lime-trees  from  the  beginning  of  May  to  the  middle  of  August,  or 
later. 

13.  L.  bijmnctatus,  Fallen  (fig.  25;  26,  natural  size),  is  a  more  robust 
insect.  It  is  green,  more  or  less  ochreous  when  dead:  the  horns  are  stoutish, 
ferruginous,  dusky  at  their  extremity,  with  a  pitchy  spot  beneath  the  first 
joint  towards  the  base ;  the  rostrum,  in  repose,  extends  to  the  hinder  coxae, 
and  is  pitchy  at  the  tip.  In  some  varieties  there  are  two  black  dots  on  the 
disk  of  the  trunk,  and  it  is  ochreous  before :  back  of  abdomen  shining  black, 
with  the  lateral  margins  pale:  elytra  with  depressed  black  hairs,  and 
generally  with  indistinct  stripes  or  splashes  of  brick- red ;  membrane  smoky : 
wings  ample,  smoky,  with  darker  nervures:  legs  stoutish,  especially  tiie 
hinder;  thighs  ochreous,  rusty  at  their  extremities,  tips  of  tibiae  and  feet 
pitchy.     Length,  3|  lines;  expanse,  7  lines. 

This  species  was  very  abundant  in  the  end  of  August,  1846,  upon  the  potato 

♦  Curtis'd  Guide,  Genera  1100  and  1103. 
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baulm,*  as  observed  by  Mr.  Balkwill  and  other  gardeners.  In  summer  it  is 
often  foimd  on  nettles  in  Ireland  and  England. 

14.  L.  umhellatarum,  Panzer  (Plate  O  and  No.  59,  fig.s.  27;  g,  the  natural 
dimension.s),  is  a  more  oval  species,  with  slenderer  horns  and  legs:  it  is  pale 
oreen  or  ochreous,  shining,  punctured,  and  pubescent:  head  smooth,  inclining 
to  red;  horns  rosy,  tip  of  second  joint  with  the  two  following  brown:  thorax 
rosy  behind,  and  coarsely  punctured,  smooth  before,  with  a  transverse  waved 
channel:  scutel  white,  black  at  the  base,  sometimes  with  two  longitudinal 
black  or  rosy  lines  next  the  thorax:  body  shining  black  above,  margined  with 
ochre :  elytra  elongate  oval,  clouded  with  red,  the  costa  deeply  notched  at  the 
base  of  the  stigma,  which  is  tipped  with  brown,  the  oblique  and  oval  nervure 
scarlet ;  membrane  with  a  .smok}^  border  and  a  dot  within  the  cell ;  wings  ample, 
iridescent,  nervures  dusky :  legs  ochreous,  slender,  and  rather  short,  excepting 
the  hinder  pair ;  thighs  with  a  reddish  or  brown  ring  near  the  apex,  two 
rings  in  the  hinder,  the  shanks  spiny,  all  tipped  with  brown ;  feet  pitchy. 
Length,  2|  lines ;  expanse,  6  lines.  This  pretty  species  varies  much,  and  some 
examples  are  very  rosy. 

At  the  commencement  of  September,  1840,  it  was  abundant  on  diseased 
potato  haulm  in  many  locaKties.  It  inliabits  grasses  in  May,  and  later  in  the 
year  it  is  found  upon  the  flowers  of  Umbellatse.  It  is  spread  far  and  wide, 
for  I  have  caught  numbers  in  Scotland,  especially  in  the  isles  of  Skye  and 
AiTan. 

Two  other  species,  Phytocoris  2^cibulinus  of  Linnseus,  and  P.  viridulus, 
Hahn,  are  recorded  as  inhabiting  and  injuring  the  potato  crops.!  It  is  evident, 
by  the  following  extract  from  a  letter  of  a  resident  in  South  Australia,  commu- 
nicated to  Mr.  Thwaites,  that  the  potato  disease  in  that  remote  country,  in 
1847,  has  been  ascribed  to  some  insect  allied  to  those  infesting  our  own  crop.s. 
The  writer  says : — "  The  fly  which  destroyed  the  potato  crop  was  a  small  white 
Tree-hug,  with  transparent  wings,  not  half  the  size  of  the  common  house-fly. 
They  ate  up  all  the  tops  of  the  potatoes,  so  that  there  was  not  a  leaf  to  be 
seen,  and  of  course  the  roots  were  useless  where  they  attacked  them  in  the 
early  state."  % 

The  following  accurate  observations  of  Dr.  Harris  will  show  that  similar 
injuries  were  inflicted  upon  the  potatoes  in  the  United  States  ten  yeai*s  back, 
and  that  insects  had  been  suspected  of  assisting  in  the  destruction  of  the  crops. 
He  states  that  it  was  a  species  of  plant-bug  closely  allied  to  Phytocoris  cam- 
2ie8tris  of  Linnseus,  and  described  as  the  P.  lineolaris  of  Palisot  de  Beauvois, 
and  the  Cai^sus  oblineatus  of  Say. 

*  Gardeners'  Chronicle,  vol.  vi.  p.  557.  t  Ibid.  vol.  vii.  p.  468. 

t  Transactions  of  (he  Entomological  Society,  vol.  v.  p.  xxxiii. 
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"  During  the  summer  of  1838,"  says  Dr.  Harris,  "  and  particularly  in  tlie 
early  part  of  the  season,  which  it  will  he  recollected  was  very  dry,  our 
gardens  and  fields  swarmed  with  immense  numbers  of  little  bugs,  that 
attacked  almost  all  kinds  of  herbaceous  plants.  My  attention  was  first  drawn 
to  them  in  consequence  of  the  injury  sustained  by  a  few  dahlias,  marigolds, 
asters,  and  balsams,  with  which  I  had  .stocked  a  little  border  ai-ound  my 
house.  In  the  garden  of  my  friends  the  Messrs.  Hovey,  at  Cambridgeport,  I 
observed  about  the  same  time  that  these  insects  were  committing  sad  havoc, 
and  was  informed  that  various  means  had  been  tried  to  destroy  or  expel 
them  without  effect.  On  visiting  my  potato  patch  shortly  afterwards,  I  found 
the  insects  there  also  in  great  numbers  on  the  vines ;  and  from  information 
worthy  of  credit  am  inclined  to  believe  that  these  insects  contributed,  quite 
as  much  as  the  dry  weather  of  that  season,  to  diminish  the  produce  of  the 
potato  fields  in  this  vicinity.  They  principally  attacked  the  buds,  terminal 
shoots,  and  most  succulent  growing  parts  of  these  and  other  herbaceous 
plants,  puncturing  them  with  their  beaks,  drawing  off  the  sap,  and,  from  the 
effects  subsequently  visible,  apparently  poisoning  the  parts  attacked.  These 
.shortly  after  withered,  turned  black,  and  in  a  few  days  dried  up  or  cm-led, 
and  remained  permanently  stunted  in  their  growth.  Early  in  the  morning 
the  bugs  would  be  found  buried  among  the  little  expanding  leaves  of  the 
growing  extremities  of  the  plants,  at  which  time  it  Avas  not  very  difficult  to 
cutch  them ;  but  after  they  had  become  warroed  a  little  by  the  sun  they 
became  exceedingly  active,  and  on  the  approach  of  the  fingers  would  loose 
their  hold  and  either  drop  suddenly  or  fly  away.  Sometimes,  too,  when  on 
the  stem  of  a  plant,  they  wo\ild  dodge  round  to  the  other  side,  and  thus  elude 
our  grasp. 

"I  have  taken  this  insect  in  the  spring  as  early  as  the  20th  of  April,  and 
in  the  autumn  as  late  as  the  middle  of  October ;  from  which  I  infer  that  it 
passes  the  winter  in  the  perfect  state  in  some  place  of  security.  It  is  most 
abundant  during  the  months  of  June  and  July.  It  seems  to  be  very  generally 
diftused  through  the  Union.'"  * 

Dr.  Harris  attributes  the  great  increase  of  noxious  insects  to  the  exter- 
minating war  which  has  been  wantonly  waged  upon  the  insect-eating  birds. 
A  hint,  to  place  a  hen- turkey  or  duck  under  a  crate  or  cage,  and  let  the 
young  ones  scour  the  garden,  is  worth  attending  to. 

Potato  Frog-flies. 

Equally  or  more  abundant  than  the  plant -bugs  were  these  suctorial 
insects,  which  were  hopping  and  flying  over  the  potato  grounds  from  the  end 

♦   Harris's  Treatise  on  Insects,  pp.  162,  103. 
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of  August  until  the  crops  were  lifted  in  the  end  of  September.  Every  one 
has  observed  upon  holyhocks  and  other  flowers  little  patches  of  frothy  matter 
called  "cuckoo  spittle:"  they  are  occasioned  by  a  tender  little  animal,  which 
by  sucking  the  plant  buries  itself  in  this  froth,  wliich  protects  it  from  heat 
and  other  inimical  effects,  until  it  is  full  grown,  when  it  changes  to  a  pupa, 
and  from  this  emerges  the  perfect  insect,  called  by  Linnseus  Cicada  spu- 
maria*  The  potato  frog-flies  are  of  the  same  family,  only  the  larvae  do  not 
secrete  froth,  but  move  about  like  their  parents. 

There  are  two  species  inhabiting  the  potato  haulm :  they  belong  to  the 
Order  Homoptera,  the  Family  Tettigonid^,  and  the  Genus'^EuPTERYX.t 
One  is  closely  allied  to  Fabricius's  T.flavescens,  which  is  larger,  and,  as  I  am 
doubtful  of  their  being  identical,  I  have  named  the  potato  species — 

1,5.  E.8olani:X  Plate  O,  and  No.  60,  figs.  28,  flying;  h,  natural  dimensions. 
It  is  of  a  lively  green  colour,  but  fades  after  death  to  a  yellowish  green :  the 
head  is  broad,  short,  and  crescent -shaped  above,  with  two  lateral  prominent 

brown  eyes  :  Plate  O,  fig.  29,  head,  &c., 
in  profile:  the  face  is  beneath,  some- 
what oval  and  very  long,  the  apex  pro- 
ducing a  rostrum,  and  in  a  cavity  on 
each  side,  before  the  eyes,  are  inserted 
the  antennae,  which  are  short,  and  like 
two  fine  bristles,  arising  fi-om  two 
minute  subglobose  joints:  the  trunk 
3^  is  smooth,  transverse,  and  semi-orbi- 
cular ;  the  scutel  is  triangular,  acuminated  at  the  apex :  the  abdomen  tapers 
to  the  apex,  and  is  conical  in  the  female,  with  a  long  and  stout  ovipositor 
beneath,  formed  of  two  sheaths,  ciliated  with  hairs  and  inclosing  the 
oviduct :  wings  four,  l}dng  over  the  back  in  a  convex  form,  when  at  rest ; 
the  superior,  called  elytra,  are  twice  as  long  as  the  body,  naiTOw  and  elUp- 
tical,  the  nervures  scarcely  visible;  they  are  very  glossy  and  iridescent, 
the  extremity  rusty:  inferior  wings  ample,  nearly  as  long  as  the  elytra, 
beneath  which  they  are  folded,  being  exceedingly  delicate  and  irides- 
cent: the  six  legs  are  very  slender,  the  first  pair  are  short,  the  hinder  very 
long ;  thighs  short  and  slender ;  the  anterior  shanks  are  armed  with  spines 
on  the  inside  only  and  not  to  the  apex ;  tlie  hinder  are  long  with  a  double 
row  of  spiny  bristles  on  the  outside ;  feet  moderately  long  and  triarticulate, 
basal  joint  the  shortest,  second  the  longest,  but  in  the  hinder  pair  the  basal 
joint  is  the  longest;  claws  and  pulvilli  minute.     Length,  1  line;  expanse,  2|. 

'     *   TMigonia  spumaria,  Curtis's  Guide,  Genus  1060,  No.  6,  and  Gardeners'  Chron.,  vol.  ii.  p.  503. 
t  Gm-lis's  British  Entomology,  fol.  and  Plate  640.  +   Gardeners   Chron.,  vol.  vi.  p.  388. 
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The  females  have  been  observed  by  Mr.  F.  J.  Graham,  depositing  their  eggs 
under  the  potato  leaves:  these  are  white,  cylindrical,  and  somewhat  shuttle- 
shaped,  more  pointed  at  one  end  than  at  the  other,  and  striated  with  numerous 
furrows  forming  ridges ;  Plate  O  and  No.  CO,  figs  30 ;  ?,  natural  size :  the  little 
creatures  which  hatch  from  them  are  green,  with  two  horns  and  six  legs,  as 
well  as  a  rostrum  to  jjierce  the  cuticle  of  the  plant.  The  pupa  (figs.  31  ;  n,  the 
natui'al  size)  is  green,  and  nearly  as  large  as  the  parents,  but  narrower:  the 
body  tapers  considerably:  the  head  is  broad,  and  the  two  black  bristles 
forming  the  horns  are  much  longer  than  in  the  perfect  insect:  it  has  two 
large  black  eyes:  the  stout  rostrum  lies  under  the  breast,  extending  to  the 
hinder  hips:  it  is  flexible  and  three-jointed,  inclosing  the  four  mandibles  and 
maxilla^  which  protrude  beyond  the  apex  like  the  finest  bristles :  the  lateral 
lobes  inclosing  the  future  wings  look  like  the  pinions  of  a  buxl:  it  has  six 
legs,  the  liinder  pair  being  the  longest.  When  these  pupse  are  full  grown 
they  attach  their  feet  to  the  stalk  or  leaf,  and  by  bui'sting  the  horny  skin  on 
the  back,  the  perfect  insect  crawls  out,  and  is  thus  liberated.  These  skins, 
as  well  as  those  cast  off  by  the  larvse  during  their  growth,  are  sometimes  seen 
in  multitudes  adhering  to  the  foliage  or  lying  on  the  ground  beneath. 

The  perfect  potato  frog-fly  is  often  abundant  from  the  middle  of  August 
to  the  end  of  September,  when  not  unfrequently  a  dozen  may  be  seen  on  one 
leaf  In  dull  weather  they  have  a  cmious  mode  of  evading  notice  by  sidling 
rovmd  to  the  opposite  side  of  the  stem  or  beneath  a  leaf,  but  in  bright  warm 
days  they  leap  and  fly  short  distances. 

The  other  species,  which  is  equally  abundant,  has  been  named  by  Fabri- 
cius — 

16.  FiLpteryxpida :  Plate  0,  fig.  32 ;  m,  the  natural  dimensions.  It  is  very 
similar  in  form  to  K  Solani,  but  it  is  larger  and  beautifully  spotted:  it  is  of  a 
clear  yellow  colour,  with  two  oval  black  spots  on  the  crown  of  the  head,  and 
one  on  each  side  of  the  face,  two  larger  ones  on  the  trunk  with  two  dots  before, 
and  two  black  spots  at  the  base  of  the  scutel:  the  abdomen  is  black,  the 
mai'gins  of  the  segments  yellow,  the  superior  wings  are  clouded  with  brown, 
leaving  the  base,  the  tip,  two  large  spots  on  the  costa,  and  two  on  the  suture, 
yellow,  with  smaller  pale  spots  on  the  disk;  inferior  wings  iridescent  and 
transparent,  the  nervures  brown :  legs  entirely  of  a  sulphur  colom\  Length, 
1 1  line ;  expan.se,  3  lines. 

The  pupa  of  this  species  is  of  an  uniform  buff  colom- :  the  eyes  and  tips 
of  the  feet  alone  being  dark. 

On  the  19th  of  June,  184; 7,  I  first  observed  this  species  upon  my  pota- 
toes, and  in  August  they  had  increased  greatly  in  numbers,  the  foliage  being 
still  gi-een  and  healthy :  they  flew  about  a  foot  when  distm-bed,  but  did  not 
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leave  the  plants,  alighting  directly  upon  the  leaves  and  sidling  under  them 
when  alarmed.  The  pupse  were  equally  numerous  under  the  leaves,  with  the 
exuviae  by  them.  This  frog-fly  also  inhabits  nettles,  the  burdock,  and  mint, 
and  I  have  found  it  as  late  as  November  in  gardens. 

Altica. 

In  company  with  the  foregoing  insects  was  one  of  the  Alticce,  or  leaping 
ChrysomelcB.  They  first  appeared  about  the  middle  of  June,  and  they  con- 
tinued feeding  until  the  leaves  withered.  During  the  whole  of  August,  1846, 
they  were  in  multitudes  on  the  bitter-sweet  (Solanum  Dulcamara)  *  a  plant 
belonging  to  the  same  genus  as  the  potato ;  the  leaves  of  which  they  com- 
pletely riddled.  They  are  also  abundant  on  grass  till  late  in  the  autumn, 
but  nothing  is  known  of  the  larvae,  or  where  the  eggs  are  deposited. 

This  beetle  is  comprised  in  the  same  group  as  the  turnip-flies  {Altica  Ne- 
raorum),'\  but  owing  to  the  different  form  of  the  horns  and  feet,  it  has  been 
separated  from  them.  It  belongs  to  the  Order  Coleoptera,  the  Family 
CHRYSOMELlDiE,  the  Genus  Macrocnejvia,:]:  and  appears  to  be  the  Linnean 
species  §— 

17.  M.  eocoleta:  fig.  33;  34,  the  natural  size.  It  is  oval,  convex,  shining, 
and  ochreous:  the  head  is  black,  with  prominent  eyes,  two  long  clavate  ten- 
jointed  horns,  two  basal  joints  elongated,  third  a  little  shorter,  the  extremity 
dusky :  thorax  punctured,  deep  ochreous,  transverse,  slightly  narrowed  before, 
sides  rounded ;  scutel  minute :  elytra  pale  ochreous,  the  suture  pitchy ;  there 
are  eight  faintly-punctured  striae  on  each,  and  a  short  one  on  either  side  of 
the  scutel;  wings  ample:  under  side  pitchy:  legs  dark  ochre;  hinder  thighs 
very  thick  and  pitchy ;  the  shanks  rather  short,  the  internal  angle  forming  a 
curved  lobe  at  the  apex,  which  is  cut  off"  obliquely;  feet  four-jointed,  third 
joint  bilobed ;  hinder  very  long  and  inserted  on  the  inside  of  the  shank,  basal 
joint  as  long  as  the  others  united:  the  apex  furnished  with  two  claws. 
Length,  1  fine. 

Sphinx  Atropos — The  Death's-head,  or  Bee  Tiger-Moth. 

Potato  leaves  do  not  seem  very  palatable  to  caterpillars,  for,  with  the 
exception  of  two  green  striped  ones  and  those  of  the  death's-head  sphinx, 
I  do  not  know  of  any  which  feed  upon  them.  The  noble  larva  of  this  moth 
is  occasionally  abundant  in  potato  grounds,  sufficiently  so  lately  to  induce  the 

*  Curtis's  British  Entomology,  Plate  102.  t  See  chapter!. 

+  Curtis's  British  Entomology,  fol.  and  Plate  486. 

§  Fauna  Suecica,  No.  541,  and  Curtis's  Guide,  Genus  428,  No.  10. 


INSECTS   AFFECTING   THE   POTATO   CROTS.  441 

peasants  in  Kent  to  collect  and  give  them  to  their  poultiy ;  yet  thirty  years 
back  they  were  far  from  common,  since  British  specimens  of  the  moth  were  so 
much  sought  after  by  naturalists,  that  half  a  guinea  was  willingly  paid  for  a 
fine  native  example.  The  unusual  abundance  both  of  the  caterpillars  and 
moths  in  184;G,  was  owing,  it  is  presumed,  to  the  high  temperature  in  June 
and  September,  and  it  is  not  a  little  suiprising  that  they  slioidd  have  escaped 
being  included  in  the  calendar  with  the  other  insects  accused  of  destroying 
the  potato  crops;  more  especially  as  the  moth  bears  a  veiy  bad  character: 
even  its  name  of  ''Atropos'  is  intended  to  imply  its  awful  eiTand,  as  well  as 
the  ftimiliar  ones  of  Death's-head,  Tete  de  Mort,  and  Todtenkoph,  which  it 
bears  in  this  country,  in  France,  and  Germany,  appellations  derived  from  the 
image  impressed  upon  its  back;  so  that  when  Atropos  intrudes  itself  into  a 
dwelling  amongst  the  rm-al  inhabitants  of  the  Continent,  it  causes  no  little 
consternation,  since  it  is  considered  the  messenger  of  pestilence  and  famine,  if 
not  of  death.  It  is  undoubtedly  to  be  dreaded  by  bees,  for  it  has  the  auda- 
city to  enter  their  hives  and  lap  up  the  honey.  It  is  from  this  propensity 
it  has  received  the  English  name  of  "Bee  Tiger-moth,"  and  it  is  supposed  to 
gain  admission  by  imitating  the  note  of  the  queen  bee  ;*  and  being  so  thickly 
clothed  with  velvet  over  a  horny  case,  it  may  laugh  to  scorn  the  stings  of 
the  bees. 

This  handsome  moth  is  certainly  a  remarkable  creature — it  is  so  conspi- 
cuous from  its  size  that  no  one  can  overlook  it ;  for  it  is  as  big  as  a  bat,  the 
hiunan  skull  depicted  on  its  back  is  often  very  perfect,  and  it  can  utter  a  cry 
something  like  the  faint  squeak  of  a  mouse,  but  more  plaintive.  The  cater- 
pillar rests  like  the  classic  Sphinx  of  Egypt,  hence  that  distinction  has 
been  assigned  to  it,  and  it  is  very  remarkable  that  an  Egyjotian  mummy  bears 
a  great  resemblance  to  the  brown  horny  chrysalis. 

It  is  not  yet  ascertained  where  the  female  motli  lays  her  eggs ;  they  must 
be  as  large  as  mustard  seeds,  and  cannot  be  deposited  upon  the  foliage  of 
the  potatoes  by  the  autumn  brood ;  indeed  it  has  been  ascertained  that  the 
females  are  then  sterile.  It  is  therefore  quite  possible  that  the  eggs  are  gene- 
rally laid  by  the  earlier  brood  upon  or  under  the  potato  leaves. 

The  caterpiUars  seem  to  have  fed  principally  upon  the  leaves  of  tlie  jas- 
mine formerly,  but  I  am  not  aware  that  they  are  foimd  now  upon  any  other 
jjlants  in  England  than  the  potato,  although  they  will  live  upon  the  bitter- 
sweet, tomato,  thorn-apiple,  spindle-tree,  elder,  damson,  and  hemp.  They 
come  out  to  feed  at  night,  and  grow  untU  they  are  nearly  as  long  and  as 
tliick  as  a  lad's  middle  finger,  when  they  are  of  a  yellowish  or  greenish  tint, 

*  Reaumur,  Hist.  Xat.  des  Tnsccfes,  vol.  ii.  p.  289. 
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with  seven  oblique  bands  on  each  side,  forming  acute  angles  on  the  back;  . 
these  stripes  are  blue,  lilac,  and  white:  the  head  is  horny  and  furnished 
with  strong  jaws ;  it  has  six  pectoral  feet  like  claws,  eight  fleshy  abdominal 
feet,  and  two  similar  anal  ones,  above  which  is  a  rough  curled  tail,  and  on 
each  side  are  nine  breathing  pores  called  spiracles.  When  full  grown  the 
caterpillar  buries  itself  in  the  earth,  where,  with  a  fluid  from  its  mouth,  and 
by  the  action  of  its  head  and  body,  it  forms  a  smooth  oval  cell:  having 
rested  from  this  labour,  it  draws  off"  its  skin,  and  then  is  wonderfully  trans- 
formed into  a  chrysalis  or  pupa,  inclosed  in  a  horny  shell  of  a  chestnut  colour; 
the  head  blunt,  the  tail  pointed,  the  eyes,  proboscis,  and  wings  being  defined, 
and  the  body  composed  of  several  rings  witli  breathing  pores  on  each  side, 
and  if  touched  or  breathed  upon  it  wriggles  its  body  to  and  fro.  The  first 
brood  of  caterpillars  is  thus  transformed  in  July,  and  these  produce  moths  in 
September  and  October,  whilst  those  that  arrive  at  perfection  in  the  autumn 
do  not  hatch  until  the  following  spring.  They  were  equally  abundant  in 
France  in  1816,  and  there  they  remained  in  pupse  only  three  or  four  weeks. 

The  moth  belongs  to  the  Order  Lepidoptera,  the  Family  Sphingid^, 
and  was  included  in  the  Genus  Sphinx,  until  it  was  separated  from  that 
immense  family  and  received  the  appellation  of  AcHERONTiA.  The  species 
was  named  by  LinnfBus — 

18.  A.  Atropos* — The  wings  sometimes  expand  five  or  six  inches:  it  is 
densely  clothed  with  short  pile,  Hke  fustian :  the  eyes  are  large  and  promi- 
nent, and  close  to  them  at  the  back  part  of  the  head  are  inserted  the  horns, 
which  are  stoutest  in  the  males,  rather  short,  robust,  and  black,  narrowed  at 
the  base,  white  and  hooked  at  the  tips :  in  front  of  the  head  are  two  erect 
palpi,  and  between  them  a  short,  stout,  horny,  black  proboscis,  which  is  rolled 
up  spirally  in  repose :  the  thorax,  as  well  as  the  head  and  superior  wings,  are 
black,  with  an  ashy  tint ;  on  the  former  is  an  orange-coloured  figure  resem- 
bling a  human  skull,  with  the  neck  and  collar  bones:  the  abdomen  is  black 
with  a  grayish  stripe  down  the  back,  and  five  or  six  long  orange  spots  on  each 
side,  alternating  with  as  many  black  bands :  wings  sloping  (like  the  roof  of  a 
house)  in  repose;  superior  black  minutely  freckled  with  white,  variegated 
with  rusty  patches,  and  several  black  transverse  broken  waved  lines ;  one  near 
the  base,  two  others  nearer  the  apex,  and  a  spot  on  the  disk,  bright  ochreous ; 
inferior  wings  bright  orange,  with  two  black  indented  bars  nearly  parallel 
with  the  margin,  which  is  formed  of  orange  spots ;  the  fringe  of  the  wings 
is  scarcely  visible :  it  has  six  stout  black  legs,  with  two  strong  and  distinct 
claws  on  each  foot. 

*  Curtis's  British  Entomology,  fol.  and  Plate  147,  where  coloured  figures  of  the  moth  and  cater- 
pillar are  given,  as  well  as  dissections. 
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Although  the  death's-head  caterpillars  either  retire  into  the  ground  by- 
day  or  otherwise  secrete  themselves,  coming  forth  principally  at  night  to 
feed,  they  are  not  secure  against  the  untuing  diligence  of  an  ichneumon  fly, 
which  lays  her  eggs  in  the  body  of  the  larvae,  where  the  maggot  hatches, 
grows  to  a  large  size,  and  changes  to  a  pupa  within  its  victim,  from  which 
eventually  the  parasite  emerges  instead  of  the  moth. 

It  is  the  largest  of  our  British  Ichneumons,  and  is  included  in  the  Order 
Hymenoptera,  the  Family  IcHNEUMONiDiE,  and  the  Genus  Trogus.*  The 
species  I  named  after  the  insect  it  was  bred  from — 

19.  T.  AtroiJOsA — It  is  bright  ochreous:  head  transverse  with  a  black 
stripe  on  the  crown,  spreading  along  the  base  and  terminating  in  a  point  on 
the  face;  eyes  lateral,  with  three  ocelli  in  triangle  on  the  crown;  antennas 
black,  the  basal  portion  orange,  long  and  setaceous,  inserted  close  together 
near  the  middle  of  the  face,  composed  of  about  forty  joints,  first  joint  the 
stoutest :  thorax  robust,  oval,  and  black ;  scapulars,  a  line  before  them  and  a 
spot  beneath,  ochreous  ;  scutel  conical  and  yellow ;  postscutel  rough  with  a 
shining  knob  at  the  base,  and  two  elevated  lines  down  the  middle,  forked  at 
their  extremities :  abdomen  long,  elliptical,  clavate,  attached  to  the  thorax  by 
a  clubbed  petiole ;  slender  at  the  base,  sometimes  with  a  black  line  beneath, 
seven-jointed,  the  fom-  last  segments  black:  wings  ample,  shining  golden 
3^ellow,  the  hinder  margins  smoky,  superior  with  a  pentagonal  areolet;  stigma 
and  nerviu'es  ferruginous:  legs  stout,  first  pair  the  smallest,  hinder  the 
largest :  coxge  black ;  hinder  thighs  the  thickest,  black  at  the  apex,  especially 
beneath ;  anterior  shanks  short,  hinder  long,  brown  at  the  tips ;  feet  longer 
than  the  shanks,  five-jointed,  terminated  by  two  strong  claws  tipped  with 
black,  and  dasky  pul villi  between  them.  Length,  1  inch;  expanse  above  1| 
inch.  The  proportion  of  colovir  varies  in  different  specimens,  some  have  only 
a  few  orange  joints  at  the  base,  wdiilst  others  are  only  black  beyond  the 
middle  of  the  antennae ;  a  portion,  or  the  whole  of  the  fourth  abdominal  seg- 
ment is  ochreous,  as  well  as  the  under  sides  of  the  coxae,  with  no  black  at 
the  extremities  of  the  hinder  thighs  and  shanks,  in  other  examples. 

My  calendar  is  a  proof  of  the  abundance  of  the  death's-head  caterpillars 
in  Kent,  for  I  see  that  all  my  specimens  of  this  Ichneumon  w^ere  bred  or 
taken  at  Rochester,  Darent,  and  otlier  localities  in  that  county,  I  believe  in 
July,  one  towards  the  end  of  that  month ;  but  it  has  been  bred  from  other 
Sphingidce,  I  have  heard. 


*  Curtis'a  Guide,  Genus  496,  and  Newport  on  Ichneumon   (Trogus)  Atropos,  Trans.  Linn.  Soc, 
vol.  xxi.  p.  85,  pi.  9. 

t  Curtia's  British  Entomology,  fol.  and  Plate  234. 
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AcARi,  or  Mites. 


On  the  dead  haulm  of  the  potato  these  little  creatures  congregate  for  the 
sake  of  feeding  upon  the  Botrytis  or  other  fungi.  One  which  Mr.  Graham 
found  in  March,  1846,  had  been  no  doubt  breeding  through  the  winter,  for 
they  often  generate  in  cavities  under  stones,  and  a  larger  and  darker  species 
resides  in  quantities  under  the  tomato  leaves  in  the  autumn. 

They  belong  to  the  Order  Aptera,  the  Family  Acarides,  the  Genus  Oei- 
BATES,  formerly  called  Notaspis,  and  the  potato  species  is  named,  apparently 
by  Hermann — 

20.  0.  castaneus. — It  is  as  small  as  a  cheese-mite,  very  glossy,  pear- 
shaped,  and  of  a  rusty  chestnut  colour :  the  trunk  is  conical  and  conceals  the 
head ;  it  is  distinctly  separated  from  the  body  by  a  transverse  channel ;  the 
latter  is  oval  and  dilated,  being  very  convex,  with  a  few  long  hairs  scattered 
about :  the  eight  legs  are  rather  long  and  of  a  dirty  ochreous  tint,  sparingly 
clothed  with  longish  hairs,  they  are  six-jointed;  the  hips  and  trochanters 
are  short;  the  thighs  are  short  and  clavate,  as  well  as  the  shanks,  which 
have  a  little  joint  at  the  base;  the  foot  is  elongated  but  clubbed  at  the 
base,  and  terminated  by  a  single  long  curved  claw. 

I  have  now  to  give  the  history  of  the  second  army  attacking  the  pota- 
toes, and  which  is  unquestionably  an  enemy  to  the  cultivator,  for  these 
insects  subsist  upon  the  tubers  and  roots,  both  injm-ing  and  reducing  the  crop. 

The  potato  disease  in  France  so  greatly  alarmed  the  nation  on  its  first 
appearance,  that  Monsieur  Gudrin-Mdneville  was  charged  by  the  minister  of 
agriculture  and  commerce  to  draw  up  a  report,  which  was  read  before  the 
Academy  of  Sciences  in  October,  1815,  and  afterwards  published  in  one  of  the 
French  Jom-nals.*  As  M.  Gu^rin  has  also  been  appointed  by  the  government 
to  investigate  the  origin  of  the  disease  in  the  sOk-worm  caterpillar,  called 
Muscardine,-f  which  is  a  species  of  fungus  attacking  living  animals,  his 
opinion  becomes  so  important  that  I  may  be  excused  for  introducing  his  ob- 
servations before  I  proceed  with  my  disquisitions.  In  addressing  himself  to 
the  Entomological  Society  of  Paris  regai-ding  "the  malady  which  has  for  a  long 
time  spread  itself  over  the  potato  crops,"  he  says,  "  many  persons  attributed 
this  epidemic  erroneously  to  insects,  whilst  it  is  now  demonstrated  that  it  is 
produced  by  a  malady  of  the  plant,  caused  by  colds  which  were  felt  at  the  end 
of  the  spring,  and  by  the  extraordinary  humidity  of  the  summer,  which 
favoured  the  production  of  a  cry^Dtogame  that  developed  itself  in  great  num- 
bers in  every  one  of  the  cells  of  the  potato.     The  insects  and  larvse  that  have 

*  Bulletin  des  Seances  de  la  Soc.  Royalc  et  Centrale  d'Agrie.,  vol.  v.  p.  331. 
t  Annates  de  la  Soc.  Sericicole. 
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been  found  in  spoiled  tubers  have  come  there  when  the  potato  has  been 
partly  decomposed  by  the  fungi,  and  cannot  be  regarded  as  having  caused  the 
malady."* 

Although  I  have  discovered  a  great  many  insects  affecting  the  tubers 
which  are  not  recorded  in  M.  Guerin's  report,  there  are  many  no  doubt 
which  have  not  yet  fallen  in  our  way.  I  shall  commence  with  those  which 
live  upon  and  of  course  injure  the  healthy  and  sound  tubers.  Amongst  these 
are  the — 

Surface  Grubs. 

In  July  1844*  I  received  some  caterpillars  from  H.  W.  B.,  of  Bedminster 
Lodge,  near  Bristol,  stating  that  they  were  all  taken  on  the  2Gth  of  July,  from 
one  plant  in  a  field  of  potatoes:  "They  attacked  the  haulm  just  beneath  the 
earth  and  ate  through  it.  Acres  of  potatoes  in  this  neighbourhood  have  been 
attacked  by  them.  Some  bore  into  the  potatoes  and  destroy  the  small  ones. 
They  have  also  spoiled  scores  of  celery  plants  and  bored  into  the  crowns  of  the 
carrots;  indeed  nothing  seems  to  be  free  from  them."  They  were  the  cater- 
pillars of  a  moth,  the  Koctua  (Agrotls)  exclamationis,  or  A.  segetum,  which 
makes  such  havoc  amongst  the  turnips,  as  before  stated  in  this  volume  t 

TiPULiE,  or  Crane-flies. 

Any  one  may  readily  imagine  what  an  amount  of  vegetation  must  be  con- 
sumed by  the  maggots  or  larvae  of  these  gnats,  seeing  that  during  the  summer 
and  autumn  it  is  not  possible  to  step  on  a  field  or  meadow  without  disturbing 
a  family  of  the  winged  parents.  Indeed,  turnips,  potatoes,  beet,  caiTots,  and 
cabbages  often  suffer  as  severely  from  the  attacks  of  Surface-caterpillars,  the 
larvae  of  Crane-flies,  and  the  Wireworms,  as  from  any  other  insects. 

From  the  beaked  head  and  attitude  of  the  body  and  legs  in  flight,  the 
Tipulce  have  been  termed  Crane-flies,  but  in  some  counties  they  are  better 
known  by  the  name  of  Daddy  or  Old  Father  Long-legs.  As  it  is  mostly  in 
undistm-bed  ground  that  the  larvse  are  propagated  to  any  extent,  it  is  most 
desirable  to  keep  land  clean.  Of  course  weedy  banks  and  hedge-rows  will 
naturally  be  a  harbour  for  them,  as  they  delight  to  live  amongst  the  roots 
under  tufts  of  grass,  but  their  head-quarters  are  damp  meadows  and  marehes. 
Wet,  consequently,  encourages  them,  and  to  drown  them  is  impossible ;  there- 
fore the  opposite  coru-se,  of  di-aining  land  effectually,  would  no  doubt  annoy 
them  more  than  any  other  process,  and  go  fiir  towards  freeing  arable  lands, 
at  least,  from  these  universal  pests. 

*  Ann.  Soc.  Ent.  de  France  for  1845,  vol.  iii.  p.  Ix.Kxvi.         t  Chapter  v.  pages  118  and  120, 
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The  eggs  are  laid  by  tlie  females,  I  apprehend,  as  they  fly,  or  when  they 
rest  amongst  the  herbage,  and  are  propelled  as  from  a  pop-gun.     Those  of 
Tipula  oleracea  are  little  oval  conical  grains,  shining  and  as  black  as  ebonj^ ; 
they  form  a  mass  occupying  nearly  the  whole  abdomen,  and  I  have  taken  800 
No.  61.  or   more  from   the  bodj^  of  one   female  : 

No.  61,  fig.  1.  The  little  maggots  hatched 
from  these  grow  until  they  are  as  thick  as 
a  small  goose-quill,  cylindrical,  and  about 
an  inch  long :  fig.  2 ;  they  are  tlien  of  an 
earthy  colour  and  incased  in  such  tough 
skins  that  they  are  called  "Leather-jackets." 
The  intestines  shining  through  the  back 
create  two  pale  wavy  lines,  in  which  a  pulse 
is  very  e^ddent.  When  walking  or  wrig- 
gling along,  for  they  have  no  feet,  they  pro- 
trude their  little  black  horny  heads,  stretch- 
ing out  the  neck,  which  then  tapers,  and 
exposing  two  minute  rust-coloured  horns 
and  two  strong  black  jaws ;  when  in  motion  their  tails  are  thickest  and  cut  off 
abruptly,  the  edges  above  being  furnished  with  fom-  fleshy  tubercles  more  or 
less  pointed,  with  two  below,  and  near  the  centre  are  two  spiracles  or  breath- 
ing pores ;  they  are  composed  of  thirteen  rings,  and  when  drawn  up  and  at 
rest  look  like  small  bots.  From  the  beginning  of  May  to  the  first  week  in 
August  I  have  observed  these  larvae  at  the  roots  of  scarlet  beans,  lettuces, 
beet,  and  potatoes ;  and  during  the  same  period  they  are  most  unwelcome 
visitors  in  the  flower-garden,  where  they  commit  dreadful  ravages  amongst 
the  roots  of  dahlias,  carnations,  &c.,  and" even  the  grass-plots  in  the  metropolis 
do  not  escape,  for  in  Golden  Square  a  few  years  since  the  grass  was  laid  bare 
by  them.  It  is  said  they  come  out  at  night  in  multitudes  to  feed,  and 
probably  to  remove  from  one  locality  to  another  when  food  becomes  short,  or 
it  may  be  in  search  of  convenient  places  to  change  into  pupag ;  at  all  events 
they  are  then  secure  from  the  rooks  and  smaller  birds,  which  would  speedily 
thin  their  ranks,  and  the  dews  of  night  suit  their  purpose  in  every  way  better 
than  the  light  and  heat  of  day.  Some  of  the  forwardest  change  to  pupse 
early  in  August,  perhaps  in  July,  and  certainly  in  September;  this  takes 
place  under  the  turf,  and  even  by  the  sides  of  gravel  walks,  if  the  weeds  be 
left  to  grow:  they  are  as  long  and  thick  as  the  larvse,  of  a  similar  dirty 
colour,  with  two  slender  horns,  one  on  each  side  of  the  head ;  the  segments 
under  the  belly  produce  transverse  rows  of  stout  spines,  and  smaller  ones  on 
the  back ;  the  tail  is  pointed  and  spinj^ ;  on  each  side  of  the  trunk  are  the 
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cases  containiiifj  the  winors,  and  between  them  those  which  enclose  the  le^js. 
After  remaining  in  this  state  a  short  time,  the  pupa,  by  means  of  these  spiny 
rings,  works  its  way  through  the  surface  of  the  earth,  the  horny  covering  of 
the  trunk  splits  down  tlie  back,  and  the  gnat  crawls  forth  to  dry  its  wings 
and  harden  its  limbs,  before  it  takes  flight  to  pair  and  generate  new  families. 
At  this  time  tliousands  of  empty  cases  may  be  seen  sticking  half  out  of  the 
earth  amongst  the  grass :  fig.  3. 

The  Crane-flies  belong  to  the  Order  Diptera,  the  Family  Tipulid^e,  and 
the  Genus  Tipula.*     The  species  before  us  was  named  by  Linnaeus — 

21.  T.  Oleracea,  from  its  larvse  injming  cabbages. — It  is  of  a  tawny 
colour,  with  a  bloom  over  it,  giving  the  fly  a  dusty  appearance.  The  head  is 
small,  almost  globose,  attached  by  a  short  slender  neck,  the  nose  forming  a 
stoutish  rostrum  or  beak,  acuminated  at  the  apex,  and  furnished  with  a  short, 
fleshy,  bilobed  lip,  and  two  longish  five-jointed  palpi;  the  eyes  are  hemisphe- 
rical and  black ;  the  two  slender  horns  are  inserted  in  the  face ;  they  are  as 
long  as  the  entire  head,  tapering,  and  thirteen -jointed,  the  first  longish, 
second  globose,  the  remainder  elongated  and  bristly  :t  trunk  large,  oval, 
raised  considerably  above  the  head,  divided  into  three  lobes  on  the  back, 
which  is  brownish  with  obscure  stripes ;  under  side  hoary,  as  well  as  the  some- 
what orbicular-quadrate  sciitel:  body  long,  slender,  and  nine-jointed,  clubbed 
at  the  extremity  in  the  males,  but  it  is  much  longer  and  spindle-shaped  in  the 
female,  with  the  back  slate-coloured ;  the  apex  horny,  pointed,  and  furnished 
with  two  lateral  tapering  lobes,  and  an  oviduct  between  them :  two  wings, 
longer  than  the  body,  spreading  when  at  rest,  rather  smoky,  with  an  areolet 
and  seven  cells  at  the  apex ;  the  nervures  and  a  stripe  along  the  costa,  includ- 
ing the  stigma,  ochreous  brown;  two  balancers,  long,  slender,  and  clubbed: 
legs  six,  slender,  very  long,  especially  the  hinder  pair,  bright  ochreous ;  tips 
of  thighs,  shanks,  and  the  terminal  joints  of  the  tarsi  brown;  the  claws  are 
cm-ved  and  acute,  with  minute  pulviili  between  them.  The  male  is  nearly  | 
of  an  inch  long,  and  the  wings  expand  1^  inch;  the  female  approaches  1 
inch  in  length,  and  the  wings  expand  nearly  2  inches. 

There  is  another  species  so  closely  allied  to  the  foregoing,  that  it  is  gene- 
rally confounded  with  it:  their  habits  and  economy  are  similar,  but  they 
seem  to  be  distinct,  and  it  has  been  named  by  Meigen  X  — 

22.  T.  paludosa,  implying  its  partiality  to  marshy  gi'ound. — It  is  of  the 
same  size  and  colour  as  T.  Oleracea,  but  the  back  of  the  abdomen  is  not  of  a 
slate-colour,  the  wings  are  shorter  in  the  female,  as  well  as  her  legs,  which 
are  also  much  stouter  than  those  of  the  male:  No.  61,  fig.  4;  the  female. 

*  Curtis's  Guide,  Gen.  1160.  t  See  Curtis's  Brit.  Entom.,  fol.  and  Plate  493,  for  dissections. 

+  System  Beich.  Europ.  Zweif.  Inseclen,  vol.  vi.  page  289, 
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The  males  of  the  autumnal  broods  of  both  species  fii'st  make  their  appear- 
ance about  the  commencement  of  August,  and  the  females  are  abundant  until 
they  are  killed  by  the  frosts  of  autumn.  Even  in  the  chilly  mornings  of 
October  they  may  be  seen,  half  stupefied  by  the  cold,  hanging  by  their  fore- 
feet, their  wings  covered  with  dew,  and  lying  flat  on  their  backs,  until 
warmed  by  the  cheering  rays  of  the  sun  the  male  takes  wing,  and  the  female 
drags  her  heavy  body  and  long  legs  after  her  as  she  flies  through  the  grass. 
The  males  are  attracted  by  light,  as  I  have  seen  great  numbers  come  to  a 
lamp  at  night  in  September,  and  the  females  have  been  observed  at  sea  in 
calm  weather  many  miles  fi'om  land,  standing  on  their  legs,  with  the  wings 
spread,  sailing  along  unhurt.  A  few  appear  to  be  hatched  in  the  spring,  and 
no  doubt  there  would  be  more,  were  it  not  for  the  larvae  fiunishing  rooks  and 
many  other  birds  with  food  dming  the  winter  and  early  spring.  This  is 
doing  essential  service,  for  in  all  probability  these  would  produce  the  parents 
of  the  autumn  broods,  which,  it  is  evident,  are  sufficiently  numerous,  notwith- 
standing the  checks  upon  their  multiplication. 

Their  numbers  depend  very  much  upon  the  seasons,  and  for  this  reason 
sometimes  these  troublesome  larvae  are  not  seen.  I  believe  they  abounded  in 
1816-18,  and  then  were  lost  sight  of  till  1829  and  the  two  following  years. 
In  .Tune  1845,  they  committed  great  havoc  amongst  some  Swedish  turnips  in 
the  Isle  of  Anglesea,  upon  an  estate  of  A.  Elliot  Fuller,  Esq.  Wheat  and 
oats  are  also  laid  under  contribution  by  them.  In  the  eighth  volume  of  the 
Gardeners'  Chronicle  *  there  are  some  pertinent  remarks  by  Mr.  B.  Maund, 
regarding  the  not  gi'owing  of  wheat  after  clover-lea,  owing  to  the  fly.  He 
says : — 

"  My  attention  was  called  by  an  agricultural  friend  to  an  instance  of  this 
last  spring,  where  it  was  discovered  that  the  plant  of  spring-sown  wheat  was 
dying  away,  from  its  being  eaten  through  just  beneath  the  surface  of  the 
earth,  and  that  the  enemy  was  the  larva  or  grub  of  a  species  of  Tipula,  or 
Daddy  Long-legs.  In  some  parts  of  the  field  these  were  so  numerous  just 
beneath  the  surface,  that  half  a  dozen  or  more  could  be  collected  within  the 
space  of  a  square  foot ;  and  such  devastation  had  they  made,  that  for  half  an 
acre  together,  in  some  parts  of  the  field,  very  few  plants  of  wheat  were  to  be 
found.  The  field  was  rolled  three  times  over  in  different  directions,  in  April, 
with  Crosskill's  clod-crusher,  and  in  a  fortnight  afterwards,  the  weather  being 
dry,  the  land  was  almost  as  compact  as  a  macadamized  road." 

This  operation  killed  many,  and  saved  the  crop.     Mr.  Maund  adds : — 

"  It  is  not  miknown  to  farmers  in  the  midland  counties,  that  a  crop  of 

*  Page  707. 
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potatoes  cannot  be  grown  on  some  fanus  after  clover,  on  account  of  the  exis- 
tence of  this  grub ;  and  the  only  remedy  adopted — a  most  efficient  one — is 
breast-ploughing  the  turf  and  burning  it. " 

From  the  immense  swarms  of  a  smaller  species  of  Tiinda  on  lighter  araljle 
lands,  I  am  inclined  to  believe  that  the  corn-crops  suffer  more  from  these  than 
from  the  T.  Oleracea  on  sandy  and  similar  soils,  and  as  I  may  not  have  a 
better  opportunity  of  making  this  known  to  agriculturists,  I  shall  not  scruple 
to  introduce  the  species  here,  especially  as  it  attacks  the  potato  likewise. 
The  pretty  gnat  alluded  to  has  been  named  by  Hoffmansegg — 

23.  T.  iimcidosa. — The  male  is  not  \  an  inch  long;  the  female  is  more, 
and  the  wings  expand  about  1  inch.  They  are  of  a  bright  yellow  colour, 
spotted  with  black:  the  male  has  a  pair  of  slender  blackish  horns  longer  than 
the  thorax ;  the  forehead  projects  like  a  cone,  on  each  side  is  a  black  dot,  and 
on  the  crown  is  a  black  spot  pointed  over  the  forehead:  the  mouth  is  at  the 
extremity  of  a  cylindrical  beak,  the  feelers  blackish ;  the  eyes  are  black,  as 
well  as  three  long  patches  on  the  back  of  the  thorax,  and  various  spots  on  the 
sides  and  beneath :  the  scutel  has  a  conical  mark  on  the  back,  with  a  black 
hinder  margin:  the  abdomen  is  slender,  the  apex  obtuse,  with  a  broken  line 
of  eight  black  spots  down  the  back ;  on  the  under  side  is  a  similar  line,  as  well 
as  several  black  dots  at  the  base :  the  wings  are  smoky-yellow,  and  iridescent, 
with  brown  nervures,  a  yellow  pinion-edge,  and  stigma ;  the  two  balancers 
are  oclireous  and  clubbed:  the  long  and  very  slender  legs  are  ochreous,  the 
extremities  of  the  thighs,  shanks,  and  the  very  long  feet  are  black.  The  horns 
of  the  female  are  shorter:  the  abdomen  is  longer,  spindle-shaped,  with  six 
distinct,  black,  top-shaped  spots  down  the  back,  a  row  beneath,  and  several 
dots  on  each  side:  the  horny  ovipositor  is  ochreous  and  shining. 

These  gnats  are  abundant  in  fields,  gardens,  meadows,  hedges,  «S:c.,  during 
May  and  June.  Sometimes  they  swarm  on  the  sea -coast,  and  I  remember 
once,  in  the  middle  of  May,  seeing  myriads  on  the  sand-banks  in  the  Isle  of 
Portland,  also  at  the  back  of  the  Isle  of  Wight,  and  at  Lowestoft  in  Suffolk. 
Many  insects  are  diiven  apparently  by  the  wind  to  the  edge  of  the  sea,  where 
possibly  their  course  is  arrested  by  a  sudden  change  in  the  wind,  and  they 
perish  in  the  surf;  but  no  doubt  multitudes  thus  collected  escape  and  generate 
in  the  surrounding  country.  There  must  be  two  or  three  broods  of  T.  macio- 
losa  in  a  year,  or  else  a  constant  succession  of  the  Hies  daring  the  summer, 
for  although  the  month  of  May  seems  to  be  the  period  when  the  greatest 
numbers  are  hatched,  I  have  bred  them  in  July,  but  of  course  temperature  has 
a  great  influence  upon  the  pup:B. 

I  have  not  the  least  doubt  that  many  different  species  of  Tipulca  are  bred 
in  the  field  and  garden,  but  the  destructive  maggots  so  greatly  reseml»le  each 
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other,  that  they  can  only  be  distinguished  by  actual  and  careful  comparison. 
A  very  similar  larva  is  most  abundant  in  the  gardens  of  London,  which  pro- 
duces an  allied  gnat,  named  by  Meigen  Tipula  quadrifaria. 

The  eggs  of  T.  maculosa  are  oval,  spoon -shaped,  and  black  as  soot. 
They  must  be  scattered  over  the  ground  as  thick  as  poppy-seeds,  for  probably 
not  one  in  a  thousand  arrives  at  maturity.  The  larvae  produced  from  them 
are  of  the  same  earthy  colour  as  those  of  the  Cabbage  Crane-fl}^  but  they  are 
smaller,  being  only  f  of  an  inch  long,  and  as  thick  as  a  large  crow's-quill ; 
they  differ  also  from  them  in  the  position  and  form  of  the  spines ;  they  are 
wrinkled,  and  when  at  rest  contract  themselves,  drawing  in  the  head  and 
thoracic  segments,  so  that  this  extremity  might  be  taken  for  the  anal  end. 
They  are,  however,  able  to  thrust  out  their  heads  and  crawl  along  very  well, 
although  they  are  destitute  of  feet ;  the  small  brown  head  is  furnished  with  a 
pair  of  black  jaws,  two  short  horns,  and  I  believe  minute  feelers:  three  pale 
vessels  traverse  the  sides  and  back,  terminating  in  a  truncated  tail  with  two 
spreading  hooks,  and  two  short  teeth  between  them,  with  two  tubercles 
below,  and  two  fleshy  protuberances  capable  of  dilitation  and  contraction, 
Avliich  materially  assist  the  maggots  in  locomotion,  and  in  the  centre  of  the 
stern  are  two  large  spiracles.  In  the  spring  they  change  in  the  earth  to  pupso 
of  the  like  dirty  colour ;  these  are  about  the  same  lengtli  as  the  larvse,  but 
scarcely  so  stout.  At  this  period  the  head  and  thorax  of  the  future  gnat  ai-e 
defined,  but  from  each  side  of  the  latter  projects  a  short  slender  horn,  and 
beneath  the  horny  case  the  incipient  wings  are  visible,  with  the  legs  placed 
between  them:  the  abdominal  segments  have  each  a  transverse  row  of  minute 
spines  above,  and  five  large  ones  beneath,  and  on  either  side  is  an  elevated 
spiny  line ;  the  penultimate  segment  is  surrounded  b}^  six  longer  spines  and 
two  small  ones,  with  a  large  conical  process  at  the  tail  and  a  shorter  one 
beneath  it. 

To  ascertain  the  parents  of  these  grubs  or  maggots,  I  paid  great  attention 
to  them  for  several  years,  and  some  idea  may  be  formed  of  the  mischief  the}- 
occasion  in  the  field,  by  the  ravages  they  commit  in  the  garden.  On  the  23d 
of  April  I  found  these  grubs  at  the  roots  of  my  pease ;  on  the  29th,  some  had 
eaten  off  trusses  of  tlie  strawberry  flowers  close  to  the  crown,  retiring  after- 
wards just  beneath  the  surface  of  the  earth,  and  I  think  it  was  the  same,  or 
the  larvfB  of  T.  Oleracea,  which  used  to  cut  tlu-ough  the  runners  of  the  same 
plants :  the  first  week  in  May  they  were  not  uncommon  amongst  the  roots  of 
the  lilacs  and  under  tufts  of  grass ;  they  were  also  destroying  the  strawberry 
and  raspberry  plants  as  well  as  the  carrots :  on  the  28tli  of  the  same  month  I 
observed  some  recently  transplanted  lettuces  drooping,  and  on  examination  I 
found  the  roots  separated  from  the  crown  a  little  below  the  surface,  and  close 
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by  these  grubs,  which  are  difficult  to  detect,  owing  to  the  colour  and  their 
remaining  quite  motionless  when  disturbed.  At  the  end  of  July  they  were 
oating  tlie  roots  of  dahlias,  carnations,  and  various  flowers,  and  on  the  7th  of 
August  they  were  observed  infesting  some  potato  ground  with  the  larva3  of 
T.  Oleracea;  after  which  I  lost  sight  of  them.* 

We  learn  from  the  Introduction  to  Entomology,  that  these  larvse  abound 
in  some  seasons  in  Holderness  to  such  an  extent  that  hundreds  of  acres  of 
})asture  were  destroyed  by  them  in  the  spring  of  1813.  "  A  scpiare  foot  of 
the  turf  being  dug  up,  210  grubs  were  counted  in  it;"t  and  wheats  there 
when  sown  upon  clover -lays  suffer  severely  from  these  grubs. 

Lime-water,  it  is  now  said,  will  not  kill  these  tough  larvae,  as  it  will 
the  thin-skinned  sensitive  earthworm,  and  the  only  remedy  I  have  practised 
with  success  has  been  to  search  for  them  round  sickly  plants  and  to  dig 
up  all  that  have  been  just  eaten  off  by  them.  This  must  be  done  every 
morning,  the  earlier  the  better,  otherwise  the  search  may  be  unsuccessful, 
for  after  a  short  nap  tlie  culprit  often  decamps  to  feast  upon  some  neigli- 
bouring  plant.  I  should  think  water  impregnated  with  brine,  or  nitrate  of 
soda  and  perhaps  strong  li(][uid  manure,  would  drive  them  off  and  keep  the 
gnats  from  scattering  their  eggs  in  such  an  uncongenial  locality ;  and  if  the 
maggots  come  out  at  night,  as  I  have  reason  to  believe  they  do,  soot,  sea- 
sand,  and  salt,  sprinkled  over  the  surface,  would,  I  expect,  destroy  them ;  but 
it  must  be  repeated  to  prove  effectual. 

Dickson  advises,  "When  the  grub  is  abundant,  to  roll  the  land  betimes  in 
the  morning  in  the  early  spring  months,  which  may  crush  and  destroy  them ; 
and  when  the  fly  aboimds  in  summer  evenings  on  grass  lands  or  fallows, 
rolling  would  destroy  them  and  prevent  the  deposition  of  the  eggs :  they  are 
chiefly  deposited  in  the  long  grass,  on  sides  of  hedges  and  ditches:  such 
j)laces  should  therefore  be  kept  free  from  weeds."  He  also  recommends 
"  keeping  the  clover  stubbles  closely  eaten  down  by  sheep  or  other  animals, 
after  the  hay  has  been  taken,  till  the  wheat-crop  is  nearly  ready  to  be  put 
in,  which  has  been  found  in  some  measure  an  effectual  remedy  against  the 
destructive  attacks  of  the  insect.'":]:  Chih-ken  and  women  might  also  be 
tiuiployed  very  advantageously  in  destroying  the  parent  flies,  by  hand-picking 
and  sweeping  with  nets.  The  farmer  must  also  encourage  such  birds  as 
render  him  good  and  constant  service  in  reducing  the  insect  tribes.  Amongst 
them  I  shall  ever  beheve  that  the  rooks  and  starling.s,  seagulls  and  lapwings, 
are  most  faithful  allies,  and  labourers  worthy  of  their  hire.  I  believe  it  was 
Sir  Humphry  Davy  who  first  stated  that  jack  snipes  are  very  fond  of  the 

*  Gardeners'  Chronicle,  vol.  vi.  p.  .317.  t  Kirby  and  Spence,  6th  ed.  i.  148  ;   7th  ed.  100. 

+  Practical  At/riculiure,  vol.  i.  p.  555. 
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larvae  of  Tipidcv,  and  Mr.  YaiTell  tells  us  he  has  repeatedly  found  them  in 
their  crops.  Pheasants  also  must  feed  largely  upon  them  in  the  winter,  for 
Mr.  Milton,  of  Great  Marlborough  Street,  found  in  the  crop  of  a  cock  phea- 
sant, in  December,  1844,  852  of  these  larva3 ;  they  were  alive,  and  nothing  else 
was  found  in  the  crop,  excepting  a  few  oak  spangles.*  A  correspondent 
also  of  the  Sporting  Magazine  writes,  "that  no  fewer  than  1225  of  these 
destructive  larvae  (wireworms?)  were  taken  from  the  crop  of  a  hen  pheasant 
in  January."  t  No  doubt  these  birds  pick  out  the  larvae  in  com  and  turnip 
fields,  and  when  it  is  remembered,  that  the  almost  incredible  numbers  con- 
tained at  one  time  in  the  stomach,  only  made  a  single  meal,  the  extent  of 
their  services  may  in  some  measure  be  estimated. 

Wireworms. 

As  no  crop  is  perhaps  altogether  free  from  these  destructive  larva?,  we 
need  not  be  surprised  at  their  inroads  upon  the  potatoes;  indeed  wireworms 
seem  to  be  especially  fond  of  them,  since  there  is  no  better  ti'ap  than  slices  of 
potato  stuck  in  the  ground  and  covered  with  earth,  to  be  examined  daily. 
In  this  way  every  wireworm  may  be  attracted  from  a  flower-bed  and 
destroyed. 

I  do  not  apprehend  that  a  potato-crop  is  ever  entirely  destroyed  by  wire- 
worms,  although  when  young  they  bore  up  into  the  haulm,  as  observed  by 
Mr.  Graham,  and  the  sets  also  are  stated  to  have  been  greatly  injured  by  them 
in  May ;  but  they  undoubtedly  diminish  the  value  of  the  tubers  materially 
by  perforating  them,  and  thus  rendering  them  a  suitable  nest  for  other 
insects.  Towards  the  end  of  September,  1 848,  the  potato  crops  in  the  parish 
of  Hayes  were  greatly  infested  in  some  localities  by  wireworms,  millipedes, 
and  centipedes.  A  gentleman  near  Tadcaster:|:  has  suggested  that  potato 
crops  may  even  attract  the  wu-eworm.  It  appears  from  our  correspondent, 
that  "in  1844,  in  order  to  clean  and  redeem  seven  acres  of  exhausted  land, 
it  was  planted  with  potatoes  after  oats:  the  potatoes  did  not  suffer  from 
the  wireworm,  the  crop  was  as  good  as  could  be  expected,  considering  that  the 
great  dryness  of  the  season  had  delayed  the  planting  till  June.  In  March, 
1845,  six  acres  were  sown  with  oats,  one  acre  having  been  dibbled  with 
wheat  in  December.  The  crops  were  most  healthy,  but  subsequently  patches 
of  decay  attracted  attention,  and  it  was  soon  found  that  the  wireworm  had 
been  at  work  to  so  fearful  an  extent,  that  in  ten  days  the  whole  crop  seemed 
victimized.  Soot  was  then  applied  to  four  acres  (sixteen  bushels  per  acre), 
and  not  being  able  to  obtain  more,  the  remainder  was  sown  broadcast  with 

*  Gardeners'  Chronicle,  vol.  iv.  page  814.  t  Vol.  iv.  p.  i5. 

X  The  Rev.  E.  Buncombe,  of  Newton-Lyme. 
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guano,  at  the  rate  of  two  cwt.  per  acre,  all  applied  in  a  pouring  rain.  This 
arrested  the  evil,  and  many  of  the  patches  apparently  destroyed,  struck  up  a 
second  growth  from  about  }r  an  inch  below  the  surface,  where  the  wire- 
worms  had  bored  througli  the  slioots,  and  the  oats  eventually  became  the 
best  crop  in  the  parish." 

Mr.  Duncombe  also  says — "On  seeing  the  change  for  the  worse  in  the  oats, 
when  averaging  about  six  inches  growth,  I  applied  myself  to  discover  the 
cause:  I  carefully  removed  the  soil  from  very  many  plants  and  rows,  for 
death  seemed  to  go  by  rows  for  several  yards  together.  I  collected  a  paper 
full  of  wireworms,  and  uniformly  found  not  a  rotten  but  a  dry  mouldy 
potato  or  potatoes:  some  which  were  not  so  advanced  were  full  of  wire- 
worms.  Hence  I  conclude  that  the  potatoes  left  in  1844  either  bred  or 
attracted  from  a  distance  these  pests  to  my  oats  in  1845.  If  I  had  not 
planted  potatoes  in  1844,  or  if  I  had  collected  every  one  on  taking  up  the 
crop  (which  I  believe  to  be  out  of  the  question),  I  am  fully  persuaded  in  my 
own  mind  that  I  should  have  had  no  wireworm ;  and  their  numbers  in  the 
roots  of  anemones,  on  ground  where  I  never  can  detect  wireworms  without 
such  roots,  induce  me  to  incline  to  the  opinion  that  gardeners  and  farmers 
cause  the  evil  by  neglecting  preventives." 

Here  we  have  additional  evidence  of  the  taste  which  wireworms  evince 
for  potatoes.  The  tubers  left  in  the  ground  attracted  them  to  certain  spots 
where  they  perforated  the  potatoes  and  caused  their  decay.  If  therefore 
these  potatoes  could  have  been  collected  before  the  oats  were  sown,  the  crop 
would  have  been  saved  from  their  incursions.  When  the  first  crop  of  oats 
was  grown,  they  were  probably  too  young  to  commit  much  if  any  apparent 
mischief,  for  I  cannot  think  they  came  from  any  distance ;  if  such  were  their 
liabits,  they  must  ere  this  have  been  observed  when  migrating  at  night. 
These  remarks  of  Mr.  Duncombe  also  show  the  value  of  soot  in  recoverino- 
crops  from  the  attacks  of  the  wirewonns. 

In  the  department  of  the  Moselle,  in  France,  wireworms  are  very  common, 
and  near  Metz  great  numbers  have  been  foimd  by  M.  Rayer,  the  inspector  of 
agriculture,  both  in  sound  and  diseased  potatoes.*  It  is  worthy  of  remark 
that  they  are  a  very  different  wireworm  to  our  common  one,t  being  more 
like  that  oi  Elater  murinus  and  E.  lineatus  of  Bouch^,|  clearly  showing 
that  various  wireworms  feed  upon  potatoes,  all  of  them  making  numerous 
holes  and  burrows  in  the  tubers,  both  causing  and  hastening  their  decay. 

Two  chapters  having  been  devoted  to  the  wireworms,  when  the  turnip 
crops  were   under   consideration,  with   descriptions   and   figures  of  all  the 

*  Bulletin  des  Seances  de  la  Soc.  Roy.  et  Cent.  d'Agric,  vol.  v.  p.  331. 

t  Chapter  vi.  Plate  F,  fig.  2.  %  Chapter  vii.  Plate  G,  figs.  40  and  42. 
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species,  it  is  unnecessary  here  to  enter  further  upon  their  economy,^  and  for 
the  same  reasons  the  false  wireworms  will  not  long  detain  us. 

Snake  Millipedes 

are  found  in  large  numbers  in  potatoes,  as  soon  as  symptoms  of  decay  aj)pear, 
especially  in  September,  and  tliey  consequently  complete  the  destruction 
which  the  wireworms  began.  lulus  Londinensis  and  /.  terrestris-t  are  two 
of  the  snake  millipedes  which  are  said  to  be  injurious  to  early  crops  in  the 
winter.  During  frosty  and  cold  weather  they  lie  curled  up  in  the  earth,  but 
so  slight  a  degree  of  warmth  is  required  to  awaken  them  from  their  torpor, 
that  by  merely  breathing  upon  them  for  a  few  seconds  they  awaken  from 
their  slumbers,  and  move  about  with  their  accustomed  gliding  gait.  They 
seem  to  congTegate  in  autumn,  and  as  they  are  very  fond  of  fruit,  vast 
numbers  may  be  collected  by  putting  slices  of  apples  under  tiles  or  in  baskets 
of  moss:  upwards  of  forty  have  been  taken  from  one  slice:  but  these  modes 
of  catching  them  can  only  be  practised  in  gardens;  I  expect,  however,  if 
cabbage  leaves  were  scattered  along  the  furrows  in  damp  weather,  that  they 
would  be  nearly  as  attractive.  The  mo.st  abundant  and  mischievous  species 
both  in  England  and  France  is  the  lulus  Pulchelliis,X  called  in  some 
French  works  Blaniulus,  from  the  indistinctness  of  the  eyes  or  their  entire 
absence.  It  was  reported  to  have  destroyed  the  potato -sets  at  Derby  in 
April,  1845,  and  I  have  frequently  found  multitudes  in  partially  diseased 
potatoes  in  the  beginning  of  October,  when  they  were  generally  accompanied 
by  Polydesmus  complanatus,  which  has  also  been  figured  and  described  in 
a  former  chapter.  •^ 

Centipedes  or  Scolopendr.e. 

A  large  amount  of  these  cmious  animals  inhabit  the  earth,  Lithohius 
forcii%dus  and  Geophilus  electricus  (?)  being  the  most  usually  met  with. 
The  former  of  these  is  said  to  be  entirely  carnivorous,  and  the  latter  will 
attack  allied  species  as  well  as  each  other.  Such  being  the  case,  they  are 
probably  useful  in  reducing  the  ranks  of  the  various  soft  larvce  which  affect 
the  roots  of  plants.  It  is  certain  that  they  are  very  abundant  in  potato 
grounds,  and  Mr.  Hope  ''  attributed  the  potato  disease  to  the  attacks  of  the 
wireworm,  and  also  to  a  small  Scolopendra,  which  he  had  found  in  myriads 
infesting  diseased  potatoes  at  Southend."  ||    I  observed  them  in  rotten  potatoes 

*  Chapters  vi.  and  vii.  +  Chapter  vii.  Plate  G,  fig.  54. 

t  Chapter  vii.  Plate  G,  fig.  53.  Gu^rin  considers  this  to  be  the  /.  guttulatus  of  Fab.  ;  Supp.  to 
his  Entom.  Si/st.,  p.  289. 

^  Chapter  vii.  Plate  G,  fig.  55.  Ii  Transactions  Entom.  Society,  vol.  v.  p.  136. 
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in  August,  1815  ;  and  in  September,  IStS,  the  Geophilus  eledricus  was  running 
about  in  every  direction  when  the  potatoes  were  forked  out.  Vast  quantities 
of  the  sound  tubers  had  been  perforated  by  the  wireworms,  some  of  which 
were  found  inside,  and  the  cavities  were  often  enlarged  by  skigs. 

These  animals,  which,  like  the  millipedes,  are  not  true  insects,  belong  to 
an  Order  called  Chilopoda,  and  to  the  Family  Scolopendhle.  They  were 
all  included  by  Linna3us  in  the  Genus  ScOLOPENDRA,  but  from  variations  of 
structure  one  is  now  called — 

24.  L'lthobius  forficatus,  the  thirty-foot. — It  is  nearly  1  incli  long  and  1/, 
line  broad ;  smooth,  shining,  horny,  of  a  ferruginous  or  ochreous  colour,  some- 
times brown:  it  has  two  longish  tapering  horns,  composed  of  upwards  of 
fort}'  minute  joints:  the  head  is  large  and  orbicular,  armed  with  powerful 
jaws  hke  a  pair  of  claws,  having  a  xo.  g-2. 

small  gi-oup  of  granulated  eyes  on 
each  side :  No.  02,  fig.  1  magnified ; 
the  bod3us  flattened  and  linear,  com- 
posed of  sixteen  plates  like  scales, 
alternately  quadrate  and  narrow: 
it  has  fifteen  pair  of  bristly  and 
.spiny  legs,  the  hinder  pair  being 
the  longest  ;  they  are  seven- 
jointed,  curved,  tapering,  and  terminated  by  a  minute  conical  claw:  fig.  2. 
The  otlier  species  may  prove  to  be  the  true  Scolopendra  eledrica  of  Lin- 
nseus;  it  belongs  to  the  Genus  Anthronomaliis  oi  Newport,^'"  and  is  certainly 
Leach's — 

25.  Geophilus  lonr/icornls. — This  species  is  from  2|  to  3  inches  long,  and 
not  more  than  ^  or  -|  of  a  line  broad.  It  is  shining  bright  ochreous:  the  head 
is  oval  with  a  strong  jaw  on  each  side  terminating  in  a  sharp  blackish  claw: 
eyes  none ;  horns  thrice  as  long  as  the  head,  like  two  hairy  threads,  composed  of 
fourteen  joints,  decreasing  to  the  apex :  body  composed  of  a  multitude  of  trans- 
verse segments,  with  from  fifty-one  to  fifty-five  pair  of  sliort  legs,  the  hinder 
pair  not  longer  than  the  others;  the  claws  long  and  slender:  fig.  3  magnified. 

These  creatures  move  with  a  very  waving  motion  from  right  to  left, 
doubling  when  they  turn,  and  this,  as  well  as  a  few  other  species,  have  the 
very  extraordinary  power  of  secreting  a  phosphoric  fluid,  which  the  animal 
leaves  behind  as  it  walks,  so  that  when  it  is  dark  one  sees  a  luminous  broken 
line  of  light,  sometimes  two  or  three  feet  long.  This  phenomenon  is  generally 
noticed  in  autumn  and  spring,  and  is  supposed  to  be  most  active  when  the 


Trans.  Linn.  Soc,  vol.  xix.  p.  430. 
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animals  are  pairing:  whether  the  fluid  is  secreted  by  both  sexes  seems 
doubtful,  and  if  they  be  quite  blind,  the  light  must  be  bestowed  upon  them 
for  reasons  which  as  yet  remain  hidden  from  us.  Their  economy  is  likewise 
very  interesting,  for  Mr.  Newport  has  proved  that  "  the  female  deposits  her 
eggs,  from  thirty  to  fifty  in  number,  in  a  little  packet,  in  a  cell  which  she 
forms  for  them  in  the  earth,  and  never  once  leaves  them  until  the  young  are 
developed,  which  is  at  the  end  of  about  a  fortnight  or  three  weeks.  During 
the  whole  of  this  time  she  remains  in  the  cell,  with  her  body  coiled  around 
the  eggs,  incubating  them  and  constantly  turning  and  attending  to  them."  * 
They  hybernate  in  the  earth  during  the  winter,  and  subsist  partly  on  succu- 
lent roots,  ripe  fruit,  and  decaying  vegetable  matter,  only  coming  out  at 
night,  apparently  in  search  of  food. 

We  have  now  arrived  at  the  second  section  of  our  subject,  relating  to 
the  various  insects  and  allied  animals  which  are  found  amongst  the  potatoes 
when  decomposition  has  commenced.  They  amount  to  a  very  considerable 
number,  and  yet  probably  not  half  of  them  have  been  noticed,  for  whilst 
those  recorded  by  M.  Gudrin  comprise  nine  different  sorts,  the  species  de- 
tected in  this  country  are  twice  as  many. 

In  February,  1846,  a  Podura,  probably  the  P.  plumhea  of  Linnaeus,  was 
abundant,  skipping  about  the  rotting  potatoes,  with  its  beautiful  iridescent 
scaly  coat,  and  in  the  cavities  were  numbers  of  a  milk-white  Ricinus,  with 
multitudes  of  an  ochreous  Acarus  allied  to  A.  coleoptratusA  M.  Gudrin  also 
describes  and  figures  an  Acarus  caMed  Glyciphagus  feculaTum,X  and  another 
which  he  names  Tyroglyphus  feculce,  §  both  of  which  were  found  in  the 
changing  potatoes  or  in  cavities  of  the  diseased  tubers. 

The  species,  however,  which  I  found  most  abundant  upon  them,  was  the 
Acarus  farince,  which  also  swarms  in  meal  and  flour,  wlien  kept  for  any 
length  of  time,  especially  in  damp  places ;  and  it  is  very  remarkable  that  the 
same  species  seems  to  dehght  in  worm-eaten  wine-corks,  for  they  have  been 
sent  to  me  from  many  cellars.  In  February,  184G,  they  were  most  abimdant 
in  decaying  potatoes,  and  in  March,  1847,  they  were  observed  by  the  Rev.  L. 
Vernon  Harcourt,  near  Chichester,  and  by  Mr.  Graham,  of  Cranford.  Being 
very  white,  they  may  swarm,  as  they  often  do,  in  flour,  before  they  are  dis- 
covered, and  no  doubt  they  feed  upon  the  starch  and  the  farinaceous  portions 
of  the  potato.  The  mites  vary  so  greatly  in  their  structure,  that  the  old 
Genus  Acarus  has  been  split  into  many  genera,  and  the  one  to  which  this 
species  belongs  is  now  called— 

26.  Tyroglyphus  farince,  being  synonymous  with  the  Acarus  farinas  of 

*  Trans.  Linn.  Soc,  vol.  xix.  p.  428.  t  Oarclencrs'  Chronicle,  vol.  iv,  p.  31(5. 

i  Bull,  des  Sean,  de  la  Soc.  Roy.  et  Cent.  d'Arjric,  PI.  5,  fig.  7.  §  Ibid.  PI.  5,  fig.  9. 
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De  Geei'.* — It  is  like  a  luinute  globule  of  fat,  being  of  a  pellucid  .shining 
white,  with  a  rust}'  cloud  on  the  back  of  some  specimens,  and  it  is  not  larger 
than  a  very  small  grain  of  sand :  it  is  oval,  the  anus  slightly  concave ;  it  has 
some  longish  rusty  hairs  scattered  over  the  body,  and  the  head  and  legs  are 
of  the  same  colour:  the  thorax  is  small  and  but  slightly  indicated;  the  head 
and  mouth  form  a  horny  cone :  the  eight  legs  are  short,  stout,  and  tapering, 
the  fii-st  and  second  pair  incline  forward,  the  former  arise  close  to  the  head, 
the  latter  are  attached  to  very  large  white  scapes  forming  the  base,  the  other 
two  pair  are  inserted  at  the  middle  of  the  belly  and  incline  backward ;  tliey 
are  all  six-jointed,  the  joints  siibquadrate  or  oblong,  pilose,  the  penultimate 
producing  a  few  long  bristles  and  terminated  by  a  strong  hooked  claw. 

They  walk  with  tolerable  alacrity  and  delight  to  burrow  head  foremost 
into  the  flour.  I  have  eaten  pie-crust  made  of  meal  in  which  mjo-iads  of 
these  mites  were  generating,  and  found  no  ill  effects  from  the  food.  The  meal 
was  first  spread  on  the  top  of  an  oven  to  diy,  by  which  process  I  found 
that  a  small  degree  of  heat  killed  them. 

In  the  potatoes  M-ith  the  Acari  were  larvte  of  various  little  beetles 
which  assist  in  reducing  putrid  substances  to  a  simple  state,  which  is  indis- 
jiensable  for  supplying  the  soil  again  with  the  proper  elements  as  food  for  the 
support  of  vegetation.  One  of  them  was  very  similar  to  the  larvae  of  a 
beetle  called  Dermestes,  but  only  1^  line  long;  another,  a  little  larger,  would 
undoubtedly  produce  some  beetle  of  the  Families  Carahidce  or  Stcq^yhlinidce. 
A  somewhat  similar  larva  was  found  in  France,  which  Gudrin  believes  may 
belong  to  a  Genus  of  little  Rove-beetles, t  called  Calodera.l  Another  kind 
was  detected  by  M.  Rayer,  which  is  likewise  supposed  to  belong  to  one  of  the 
Staphylinidce. 

Nests,  also,  of  little  creatures  were  found  in  rotting  j^otatoes,  which 
looked  like  black  mites,  but  on  close  examination  they  proved  to  be  beetles 
—  members  of  a  family  entirely  devoted  to  the  consumption  of  putrid 
animal  and  vegetable  substances.  I  allude  to  the  Family  Histerid^;  the 
species  from  the  tubers  belongs  to  the  Genus  Ahr.eus,^  and  Mas  named  by 
Fabricius — 

27.  A.  ininutus. — It  is  a  little  oval,  convex,  shining  beetle,  like  a  seed, 
and  not  more  than  i  line  long,  often  only  I:  it  is  of  a  dark  chestnut  colour : 
the  head  is  bent  down,  the  feelers  being  visible  but  not  the  jaws ;  and  in  front 
are  two  short,  curved,  eleven-jointed  horns,  terminated  by  a  distinct  some- 
what oval  club :  the  eyes  are  small  and  lateral :  the  thorax  is  very  broad  and 
pvmctured ;  the  scutel  is  invisible :  the  elytra  are  broad,  semi-oval,  not  cover- 

•  Mivioire  de  I'llist.  dcs  Ins.,  vol.  vii.  p.  97,  PI.  5,  fig.  15.  t  Chap.  v.  p.  138  and  No.  25,  fig.?.  3  to  C. 
t  Curtis's  Guide,  Genus  219'',  §  Cuitis's  Guide,  Genus  142,  No.  2. 
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ing  the  rump ;  beneath  them  is  folded  a  pair  of  wings :  the  six  little  slender 
legs  lie  close  to  the  body  in  repose ;  the  anterior  shanks  are  flattened,  and 
the  five-jointed  feet  are  short  and  very  slender. 

In  the  early  spring  these  beetles  are  found  under  dung,  and  in  September 
I  have  observed  them  in  ripe  and  decayed  cucumbers  in  frames,  where 
sometimes  they  are  generated  in  thousands,  the  warmth  favouring  their 
increase. 

A  still  more  minute  beetle  was  detected  amongst  the  potatoes,  called 
Tricliopteryx  rugulosa;  *  it  is  not  larger  than  this  dot  .  being  scarcely 
visible  to  the  naked  eye,  nevertheless  its  pair  of  horns  and  six  legs  are  com- 
plete, and  the  beautiful  wings  with  a  long  fringe  are  most  marvellously  folded 
up  under  the  wing-cases  when  not  in  use. 

I  have  repeatedly  found  small  Rove-beetles  in  the  rotten  potatoes,  where 
I  expect  they  live  upon  the  Acari  and  minuter  animals,  but  of  this  I  have 
no  evidence.  Gudrin  likewise  thinks  it  probable  that  their  larvae  may  live 
upon  those  found  in  the  rotten  portions  of  potatoes.  One  of  the  species  is 
very  widely  spread  in  the  autumn,  and  lives  through  the  winter :  it  is  named 
by  Gravenhorst  Sta'phylinus  nitidulus,  and  is  now  called — 

28.  Oxytelus  nitididus.f — It  is  only  1^  line  long,  narrow,  flat,  shining 
black,  and  coarsely  pimctured:  the  head  is  broad  with  several  depressions, 
the  oral  organs  are  visible  and  the  eyes  prominent ;  before  them  are  inserted 
the  two  horns,  which  are  not  longer  than  the  thorax,  thickest  at  the  ex- 
tremity, the  first  long  and  clavate,  second  small,  third  minute,  the  remainder 
like  strung  beads,  increasing  in  size,  the  terminal  joint  ovate -conic:  the 
thorax  is  broader  than  the  head,  somewhat  semi  -  orbicular,  with  three 
channels  down  the  back:  the  elytra  are  quadrate,  chestnut- coloured,  black 
at  the  base,  and  appearing  striated  from  short  depressed  hairs :  body  nearly 
as  long  as  the  remainder  of  the  insect,  intensely  black  and  glossy,  elliptical, 
with  seven  distinct  segments,  the  sides  margined  and  pilose,  the  tail  trian- 
gular:  wings  ample,  folded  beneath  the  wing-cases:  six  legs  short  and  tawny; 
thighs  thickened  and  rather  pitchy  in  the  middle ;  shanks  flattened  and  ser- 
rated, excepting  the  hinder  pair,  which  are  slender ;  anterior  notched  outside 
near  the  apex;  feet  composed  of  three  or  four  short  and  one  long  joint,  witli 
a  pair  of  slender  claws. 

These  insects  are  also  found  in  decaying  cucumbers,  melons,  and  various 
vegetables ;  they  frequent  muck-heaps  and  breed  in  the  dung  of  animals. 

*  Bull,  des  Sea7iccs  de  la  Soc.  Roy.  et  Cent.  d'Agric,  Plate  6,  fig.  3,  and  Sturm's  Deutsch  Fauna, 
vol.  xvii.  Plate  320. 

t  Curtis's  Guide,  Genus  216,  No.  16. 
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Potato  Flies. 

Dead  and  silent  as  the  eai-th  appears  to  be,  it  teems  with  life ;  for  not 
only  is  tlie  soil  full  of  seeds,  which  merely  require  light  and  heat  to  start 
them  into  life,  but  it  must  abound  with  the  eggs  of  insects,  so  minute,  that 
even  with  the  assistance  of  a  lens  they  escape  one's  notice.  To  be  convinced 
of  the  truth  of  this,  if  a  fiower-pot  be  filled  witii  mould  from  a  field  or 
garden,  and  then  tied  over  A\-ith  the  finest  muslin,  the  experimentalist  will  be 
astonished  to  find  the  multitudes  of  little  flies  which  are  constantly  making 
their  appearance,  bred  no  doubt  from  larvtD  nourished  on  the  vegetable 
matter  which  such  soils  contain.  Where  crops  are  grown,  and  any  portion  of 
them  becomes  decayed,  the  number  of  these  minute  insects  is  vastly  multi- 
plied, and  thus  where  the  diseased  potatoes  have  existed,  additional  swarms 
of  various  little  flies  have  been  the  consef[uence.  As  a  proof  of  the  incredible 
numbers  that  must  be  thus  generated,  I  may  mention  that  from  one  growing 
and  partially  rotten  potato  I  bred,  in  August,  1845,  128  flies,  independent  of 
many  more  which  had  died  in  the  pupa  state,  or  been  destroyed  by  damp 
and  mites  before  I  discovered  them  in  the  vessel  in  which  the  tuber  was 
placed,  as  well  as  multitudes  of  smaller  flies,  all  of  which  I  will  now  describe. 

The  whole  belong  to  the  Order  Diptera:  the  first  I  shall  notice  is  in- 
cluded in  the  Family  Tipulid.e,  and  the  Genus  PsYCHODA,  and  has  been 
named — 

29.  P.  nervosa* — The  males  are  twice  as  large  as  tlie  females :  they  are 
ashy  white,  clothed  with  longish  wool :  the  little  head  is  buiied  under  the 
thorax:  the  black  eyes  are  large  and  lunate:  the  two  horns  are  as  long  as 
the  thorax,  and  composed  of  eleven  (?)  small  joints,  black  at  the  base,  giving 
them  an  annulated  appearance :  the  abdomen  is  short  and  of  a  dirty  colour : 
the  two  wings  when  at  rest  meet  over  the  back  slanting ;  they  are  iridescent, 
very  large,  oval,  and  lanceolate,  with  numerous  longitudinal  hairy  nervures : 
the  entire  margin  is  also  hairy;  balancers  small,  clubbed,  and  white:  six  legs 
woolly ;  the  feet  five-jointed,  the  tips  black.     Length,  |  Line ;  expanse,  3  lines. 

In  February,  1846,  the  larvse  and  pupse  were  abundant  in  the  rotten 
potatoes,  also  in  decaying  leaves  and  dunghills,  and  the  flies  have  been  bred 
by  Mr.  Haliday  from  putrescent  fungi.  These  flies  sometimes  swarm  in  out- 
houses and  about  drains  in  spring  and  autumn. 

The  larvse  are  not  h  line  long,  yellowish  -  white,  c}iindrical,  spindle- 
shaped,  with  eleven  distinct  annulations  besides  the  head,  wliich  is  triangular; 
the  tail  is  elongated  and  tubular.     The  pupa  is  about  §  line  long,  ochreous, 

*  Curlia's  Guide,  Genus  1151,  No.  6,  and  British  Entomology,  fol.  and  Plate  7\:>.  It  is  the  true 
Tipula  pJialaenoidcs  of  Linnaeus.     See  Insccta  Britannica,  vol.  iv. 
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and  ferruginous;  it  is  elongate -ovate  in  repose,  but  the  body  can  be  stretched 
out  and  attenuated  when  disturbed :  from  the  forehead  project  two  slender 
appendages,  like  horns ;  on  either  side  are  laid  the  short  stout  antennae, 
and  the  wings  meet  over  the  breast,  with  the  legs  stretched  out  between 
them :  the  abdominal  segments  are  ciliated  and  the  tail  is  forked. 

Several  species  of  a  little  sv/arthy  two- winged  fly  were  bred  liom  the 
decaying  potatoes  in  multitudes.  They  are  called  Sciara  by  Meigen,  and 
Molobrus  by  Latreille.  The  larvse  I  received  from  Mr.  Graham :  they  are 
slender  worms,  about  ^  inch  long,  whitish  and  opaque,  but  when  immersed  in 
water  they  become  perfectly  transparent,  exhibiting  the  ochreous  viscera  and 
the  food  digesting  in  the  stomach ;  when  in  motion  they  taper  towards  the 
head,  wldch  is  oval,  horny,  black,  and  shining;  the  body  is  composed  of 
jj^_  gg  thirteen    segments,    with   seven   or 

eight  spiracles  on  each  side ;  the  tail 
is  broad  and  rounded,  but  slightly 
pointed  in  the  centre :  No.  63,  fig. 
1  ;  a,  the  natural  size.  The  pupa 
is  shorter,  cylindrical,  elliptical,  and 
of  a  dull  ochreous  tint,  becoming 
darker  as  the  period  approaches  of 
the  birth  of  the  fly:  the  antennae, 
eyes,  wings,  and  legs  are  visible  beneath  their  horny  sheaths:  fig.  2;  6,  the 
natural  size.  At  this  period  they  are  deprived  of  locomotion,  but  the  larvjB, 
although  perfect  maggots,  and  destitute  of  feet,  are  able  to  move  along  in 
inoistm-e,  at  the  same  time  waving  about  and  thrusting  out  their  heads  with 
gi-eat  energy.  There  are  thirty  species  of  these  flies  which  inhabit  England,  and 
three  or  four  of  them  have  been  bred  from  putrid  potatoes.     One  is  called — 

30.  Sciara  fucata,  Meig.* — When  alive  it  is  1  line  long:  fig.  3;  c,  the 
natural  length.  The  male  is  of  a  pale  inky  black,  the  head  is  small  and 
spherical,  with  two  triarticulate  feelers  bent  under;  the  two  horns  are 
not  longer  than  the  thorax,  tapering,  pubescent,  inserted  in  front  of  the 
face,  and  sixteen -jointed,  two  basal  joints  the  stoutest,  the  remainder  ob- 
long, apex  conical:  eyes  lateral,  kidney -shaped,  and  coarsely  granulated; 
ocelli  three,  but  imequal:  trunk  gibbose,  subquadrate,  scooped  out  at  the 
base,  with  two  indistinct  lines  of  short  ochreous  hairs  down  the  back; 
scutel  lunate,  postscutel  oval,  of  a  grayish  colour:  abdomen  slender,  greenish 
black,  brownish  after  death,  seven-jointed,  the  margins  of  the  segments  pale, 
apex  obtuse,  and  furnished  with  two  incurved  biarticulate  lobes :  two  wings, 

*  Meigen 's  Sijst.  Bcsch.  Europ.  zweif.  Inseck.,  vol.  i.  p.  280,  No.  6 ;  and  Gardeners'  Chronicle, 
vol.  V.  p.  784. 
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incuiuLcnt  iii  repose,  parallel,  longer  than  the  body,  iridescent,  slightly 
smoky,  but  transparent  and  clear  at  the  base ;  nervures  brown,  excepting  the 
central  one,  which  is  scarcely  visible,  but  forked  and  dark  at  the  margin ; 
the  costal  uervure  does  not  reach  the  base  of  the  forked  cell:  balancers 
pale  dirty  yellow  or  ochreous :  six  legs,  long,  slender,  and  of  a  dirty  yellow  or 
pale  olive  tint.  Female  similar,  but  larger,  being  1.^  line  long,  the  wings  ex- 
panding nearly  3  lines:  the  thorax  is  not  narrowed  behind:  the  abdomen 
is  spindle  shaped,  attenuated,  and  conical,  terminating  in  two  little  parallel 
sheaths:  the  two  balancers  are  dusky  when  dry. 

This  was  bred  in  the  winter  of  1845-40,  and  again  in  1848,  in  vast 
quantities:  the  flies  are  also  found  throughout  the  summer  in  fields  and 
gardens,  on  umbellate  flowers,  and  on  grasses.  I  have  likewise  bred  them 
from  rotten  tm-nips  in  March. 

31.  S.  quinque-lineata  of  Macquart^  is  l^-  line  long.  "It  is  black  with 
five  lijies  on  the  thorax  of  a  deep  dull  gray:  anterior  hips  testaceous:  wings 
almost  hyaline:"  balancers  brown  or  dirty  white. 

Specimens  agreeing  with  this  description  were  bred  from  rotten  potatoes 
in  March,  1848,  and  sent  to  me  mth  the  tubers  containing  the  larvse  and 
pupae  also.  The  potatoes  were  like  old  rotten  cheese,  and  portions  of  the 
outside  were  covered  with  slimy  threads,  which  Mr.  Graham  saw  the  larviB 
spin.  He  thinks  they  cause  the  "scab"  in  potatoe.s,  but  I  saw  not  the 
least  vestige  of  the  insect  on  one  variety  of  my  potatoes,  which  was  very 
scabby. 

32.  S.  pulicaria?  Meigen,t  Hoff!,  is  I  a  line  long  or  upwards,  and  is 
distinguished  from  the  two  foregoing  species  by  its  longer  antennre,  which 
are  equal  in  length  to  the  rest  of  the  body.  "  It  is  black,  Avith  testaceous 
legs:  the  wings  almost  hyaline :  balancers  brown." 

My  specimens  being  as  big  again  as  Meigen's,  with  ochreous  balancers,  I 
am  doubtful  if  they  be  the  *S^.  'pidicaria  of  that  author.  I  bred  them  in 
August,  1845,  from  a  rotten  potato. 

Another  dipterous  insect  was  bred  from  the  potatoes  in  less  quantities. 
It  also  belongs  to  the  Family  Tipulid.e,  and  the  Genus  Scathopse.  It 
appears  to  be  Meigen's — 

33.  aS^.  jyunctata.X — It  is  black  and  shining:  the  head  is  small ;  the  eyes  are 
kidney-shaped,  with  three  little  ocelli  on  the  crown;  the  antennae  are  short, 
stout,  cylindiical,  and  composed  of  eleven  cup-shaped  joints:  thorax  elon- 
gated and  somewhat  compressed,  with  a  white  dot  on  each  side ;  scutel  small 

*  Uid.  Nat.  des  Ins.  Diptires,  vol.  i.  p.  149,  No.  10. 

t  System  Besch.  Europ.  Zweif.  Itisccktcn,  vol.  i.  page  282,  No.  12. 

+  Ibid.  vol.  i.  p.  301,  No.  4,  and  Cvrtis's  Guide,  Genus  1177,  3. 
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and  rough ;  abdomen  broad,  oval,  and  depressed :  wings  ample,  resting  hori- 
zontally, transparent,  and  iridescent,  with  a  black  costal,  subcostal,  and  basal 
nervure,  the  first  and  second  united  beyond  the  middle,  and  divided  near 
the  base,  by  an  oblique  nervure ;  there  are  also  four  other  very  faint  longi- 
tudinal nervures,  the  apical  one  forked,  the  anal  one  waved :  balancers  yel- 
lowish: legs  simple,  longish,  and  rusty;  extremity  of  thighs  and  shanks 
variegated  with  fuscous;  feet  brown,  five-jointed,  terminated  by  a  pair  of  mi- 
nute claws.     Length,  IJ  line;  expanse,  3^  lines. 

The  larvse  from  which  these  flies  proceed,  live  in  various  putrid  suT)stances, 
and  even  in  dung:  they  have  also  been  bred  from  the  cocoons  of  silkworms, 
in  all  probability  containing  decomposing  caterpillars  or  rotten  pupfe  ;  they 
are  from  2  lines  to  nearly  ^  inch  long,  flat,  and  narrowed  at  both  ends,  of  a 
dirty  grayish-yellow  colour ;  the  head  is  brown  and  oval,  with  two  short 
feelers:  the  body  is  composed  of  twelve  pubescent  segments,  the  first  thoracic 
one  with  a  prominent  spiracle  on  each  side,  as  well  as  the  penultimate,  which 
with  the  apex  is  covered  with  radiating  bristles.  The  pupa  is  1^  line  long: 
it  is  inclosed  in  the  skin  of  the  larva,  a  little  depressed,  and  yellowish  brown : 
from  the  thorax  projects  a  branched  spiracle,  like  a  buck's  horn,  and  the  tail 
has  a  stout  spine.  It  remains  from  a  week  to  a  fortnight  in  this  state,  and 
the  flies  are  often  exceedingly  abimdant  in  the  autumn. 

Two  large  species  of  flies  belonging  to  the  Family  MusciD^  I  also  bred 
from  a  single  potato,  as  previously  stated.  There  were  forty-eight  specimens 
of  one  which  was  named  by  Fallen — 

3-i.  Musca  stabulans* — The  male  is  3^  lines  long,  and  the  wings  expand 
I  an  inch :  it  is  of  an  ash-colour,  and  clothed  with  black  bristles ;  the  feelers 
are  ferruginous;  the  antennae  drooping,  five-jointed  and  rust- coloured,  pitchy 
at  the  base,  third  joint  elhptical  and  hoary,  except  at  the  base ;  the  seta  black 
and  feathery,  the  basal  joint  minute:  eyes  large,  approximating,  naked,  and 
chestnut  colour,  the  margins  silvery  white,  as  well  as  the  face,  with  a  black 
stripe  tapering  from  the  antennse  to  the  three  ocelli  on  the  crown :  thorax  hoary, 
with  four  black  longitudinal  stripes  before,  the  two  oenti-al  ones  the  longest, 
with  a  spot  on  each  side,  beyond  the  centre ;  scutel  hoary,  with  a  daik  stripe 
at  the  base,  ferruginous  at  the  tip :  abdomen  ashy-ochreous,  shining,  the  back 
variegated  with  brown  patches :  wmgs  with  the  apical  cell  not  angulated,  but 
suddenly  rounded,  scales  at  the  base  with  pale  tawny  margins,  and  conceal- 
ing the  ochreous  clubbed  balancers:  legs  black,  apex  of  thighs  and  tibiae 
ferruginous;  pul villi  at  the  extremity  of  the  feet  elongated.  Female  similar, 
but  the  eyes  do  not  approximate,  the  face  has  a  yellow  tinge,  and  the  stripe 

*  Meigen's   Syst.   Bcsch.  Europ.  Zweif.  Insech.,  vol.  v.  p.  75,  and  Cuitis's  Guide,  Genus  1286, 
No.  23. 
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on  the  crown  is  broad  and  elliptical:  the  abdomen  is  broader,  with  an  oviduct 
at  the  tail,  and  the  pulvilli  are  small. 

The  maggots  had  bred  and  accumulated  amongst  the  slimy  matter  of  the 
rotting  potato  just  as  meat-maggots  are  found,  together  with  the  homy 
pupfB.  Indeed,  the  largest  maggots  were  exceedingly  like  those  of  the  flesh- 
flies,  being  f;it  and  whitish,  the  ochreous  food  and  white  lines  of  viscera  shin- 
ing through  the  transparent  skin :  the  head  was  pointed  with  a  black  proboscis 
formed  of  two  horny  claws,  and  the  two  spiracles  at  the  blunt  tail  were  like 
two  black  homy  knobs.  The  tough  and  oval  pupge  were  of  a  bright  chestnut 
colour,  the  segments  slightly  marked,  the  head  end  rounded  and  wrinkled  to 
a  point,  tlie  tail  furnished  with  two  black  spiracular  tubes. 

Of  the  other  fly  I  bred  fifty-eight  specimens  from  the  same  potato  in  the 
middle  of  August.  The  larvae  escaped  my  notice  at  first  from  being  so  very 
like  the  earth  in  colour,  and  they  are  still  more  difiicult  to  detect  from  their 
sluggishness.  They  must  be  in  the  greatest  force  in  July,  but  I  have  met 
with  them  in  rotten  potatoes  in  the  end  of  November  The  group  of  flies  with 
these  singular  spiny  larvae  have  been  formed  by  Bouchd  into  a  genus  called 
HoMALOiiYiA,*  being  a  section  oi  Anthomyia.  The  parent  fly  of  om-  species 
is  exceedingly  like  Musca  cunicularisf  of  Linnteus ;  still  tliere  are  difler- 
ences,  and  as  the  larvae  are  also  dissimily-r,  I  have  named  this  Potato-fly — 

35.  Anthomyia  tuberosa.l — The  male  (No.  26,  fig.  8;  9,  natural  dimen- 
sions; p.  143)  is  2^  lines  long,  and  expands  5^ :  it  is  grayish-black  and  bristly: 
the  eyes  are  chestnut  colour,  naked,  approximating  on  the  crown,  the  inner 
margin  silvery  white;  antennae  drooping,  five -jointed,  third  joint  oblong, 
fourth  a  slender  elongated  basal  joint  to  the  longish  pubescent  seta;  thorax 
Avith  five  indistinct  broad  stripes  down  the  back,  second  and  third  abdominal 
segments  with  bright  ochreous  spots  on  each  side,  third  rarely  with  two 
similar  minute  spots:  wings  transparent,  ner^TU'es  dark,  the  two  transverse 
ones  not  very  remote:  balancers  pale  tawny:  legs  black,  base  of  shanks 
indistinctly  ferruginous.  Female  ashy  slate  colour:  the  eyes  smaller  than 
those  of  the  male  and  remote ;  the  face  not  silvery :  thorax  with  five  distinct 
broad  blackish  lines  down  the  back:  abdomen  ovate-conic,  with  two  indis- 
tinct ochreous  slightly  diaphanous  spots  on  the  second  abdominal  segment ; 
in  other  respects  this  sex  is  similar  to  the  male. 

The  larvae,  although  indolent,  can  crawl  well ;  they  are  of  a  dull  tawny 
colour,  clothed  with  long  bristly  spines,  somewhat  depressed,  elliptical,  taper- 
ing to  the  head,  which  is  waved  about,  and  when  thrust  out  is  whitish  and 
fleshy,  armed  with  two  minute  hooks  like  ebony,  and  there  is  a  little  fleshy 

*  Natur.  del-  Insecktcn,  p.  80.  t  Curtis's  Guide,  Genus  1287,  No.  104. 

X  Gardeners'  Chronicle,  vol.  v.  p.  81 7- 
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horn  on  each  side ;  on  the  following  segment  is  a  spiracle  on  either  side,  sur- 
rounded by  several  stout  shoii  rays ;  the  two  next  segments  have  tubercles  on 
the  back ;  the  remainder  have  a  double  series  down  the  centre  producing 
bristles,  with  a  double  row  on  each  side,  and  eight  of  the  segments  have  a 
pair  of  short  spines  on  each  beneath,  which  enable  it  to  walk ;  the  apex  ia 
armed  with  six  long  bristles  a  little  spiny  at  the  base,  but  most  of  the  others 
are  naked,  or  with  the  slightest  appearance  of  pubescence  or  little  spines  at 
the  base;  on  the  apical  segment  are  two  spiracular  tubes:  No.  26,  fig.  6; 
7,  magnified;  page  143.  The  pupa  being  fonned  wdthin  the  indurated  skin 
of  the  larva,  it  varies  from  it  only  in  being  more  convex  above,  and  the  fly 
escapes  by  a  lateral  opening  in  the  thorax. 

These  larvae  and  pupse  I  find  occasionally  in  my  garden  wdiere  cabbages 
liave  long  occupied  the  ground,  and  Dr.  Harris  remarks  that  the  hairy  mag- 
gots of  Anthomyia  cunicularis,  or  an  allied  species,  live  in  rotten  turnips;* 
they  also  abound  in  privies,  and  the  pupae  cases  are  sometimes  found  in  mul- 
titudes under  the  boards. 

From  the  large  quantities  of  these  maggots  which  have  been  ejected  from 
the  human  stomach  and  intestines,  accompanied  by  the  most  distressing 
symptoms,t  I  am  led  to  conclude  from  their  economy,  that  the  eggs  or 
larvae  are  conveyed  into  the  stomach .  in  badly  or  half-cooked  vegetables,  for 
it  is  evident  they  subsist  upon  decomposing  vegetables  and  excrementitious 
substances,  and  I  have  found  similar  but  very  small  larvae  on  cabbage-leaves 
in  October.  It  is  therefore  very  probable  that,  under  certain  morbid  condi- 
tions of  the  constitution,  they  are  able  to  live  in  the  human  body  until  they 
have  arrived  at  their  full  growth,  when  they  are  necessaril}^  ejected  to  become 
pupae,  and  after  a  short  time  to  be  transformed  into  flies.  It  is  not  a  little 
remarkable  that  the  maggots  of  Musca  stahulans  should  have  been  also 
voided  from  the  intestines,  |  and  that  fact  tends  to  substantiate  the  view  I 
have  taken  of  the  subject,  and  the  cause  of  their  presence  in  the  human  sys- 
tem, for  that  is  the  other  species  of  large  fly  which  I  bred  from  maggots 
generated  in  the  same  potato. 

I  also  detected  the  larvae  and  pupae  of  a  smaller  species  of  fly  called 
Drosophila,  which  hatched  in  the  middle  of  August  with  the  foregoing  insects. 
They  are  also  inhabitants  of  cellars,  as  their  specific  name  implies,  where  the 
larvae  are  usually  very  abundant  all  the  year  round.  They  wall  breed  in 
stale  beer,  and  probably  are  generated  wdiere  there  is  any  leakage  from  the 

*  Treatise  on  Insects  injurious  to  Verjetation,  p.  414. 

+  Ilifif,  in  Lancet  for  July  25,  1840 ;  Transactions  Entom.  Society,  vnl.  ii.  pages  152  and  256, 
Plate  15,  fig.  19  ;  Memoirs  of  Med.  Soc.  of  London,  for  1789,  vol.  ii.  figs.  1-4. 
+  British  and  Foreign  Medical  Review  for  April,  1842. 
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tap  and  oozing  about  the  bung,  as  well  as  from  the  fungi  which  spring  up 
round  rotten  wood,  Szc,  in  cellars.  I  have  also  known  them  to  be  bred  from 
vinegar,*  and  it  will  be  remembered  that  one  species,  B.  jkiva,  lives  on  the 
pull)y  substance  of  the  turnip-leaves, t  and  another,  D.  graminum,  I  have 
bred  from  ca,bbage-leaves.  In  spring  and  autumn  the  flies  abound,  and  are 
not  unfrequently  on  the  inside  of  our  windows.  They  belong  to  the  Family 
MusciD.E,  and  the  Genus  Drosophit.a..  That  bred  from  the  potatoes  appears 
to  be  the  Linnean  species  named — 

3G.  Drosoph'Ua  cellaris. — It  is  1|  line  long,  and  expands  4  lines:  the 
general  colour  is  ochreous:  the  head  is  broad  as  well  as  the  face,  in  the  centre 
of  which  are  inserted  the  two  little  drooping  pubescent  horns,  the  third  joint 
is  oval,  and  from  the  back  arises  a  feathery  bristle  jointed  at  the  base:  the 
orifice  forming  the  mouth  is  very  large;  eyes  large,  hemisj^herical ;  ocelli 
three  on  the  crown;  thorax  globose- quadra te ;  scutel  semi-ovate:  abdomen 
small,  depressed,  oval,  blackish,  and  six -jointed,  with  four  or  five  ochreous 
bands;  the  apex  pointed  in  the  female:  wings  incumbent  in  repose,  very 
long  and  ample,  yellowish  and  iridescent,  with  a  very  short  marginal  cell, 
and  four  longitudinal  nervures,  the  second  and  third  united  towards  the  base, 
the  third  and  fourth  towards  the  margin ;  balancers  small,  clavate :  six  legs 
tapering:  feet  long,  slender,  and  five-jointed,  terminated  by  minute  claws. 

The  larvae  are  2-|-  lines  long,  of  a  whitish  colour,  tapering  towards  the 
head,  composed  of  twelve  joints;  on  each  side  of  the  thoracic  segment  is  a 
short  branching  spiracle,  and  the  tail  is  furnished  with  four  divaricating  blunt 
spines,  the  edges  of  the  segments  being  serrated  with  hooked  ones.  When 
full  gro^vn,  this  skin  becomes  horny,  changing  to  a  rust  colour,  the  maggot 
is  transformed  to  a  pupa  within  an  internal  horny  shell  of  a  chestnut  colour, 
and  of  course  the  pupa  greatly  resembles  the  larva. 

There  is  also  an  extensive  group  of  flies  called  Borborus,l  the  larvfe  of 
which  live  upon  decomposing  vegetable,  and  probably  animal  substances  also : 
at  all  events  they  are  generated  in  fungi.  A  portion  of  these  flies  is  now 
distinguished  by  Macquart  under  the  generic  name  of  LlMOSlNA;§  one  of 
them  I  have  bred  from  rotting  potatoes,  and  it  seems  to  be  identical  with  that 
author's — 

37.  L.  i)eniculata.\\ — It  is  only  1  line  long,  and  expands  a  little  more  than 
2  lines.  It  is  black ;  the  head  is  moderately  large,  with  an  ample  cavity 
beneath  to  receive  the  mouth:  the  eyes  are  hemispheric  and  rust-colom'ed, 
and  there  are  three  miimte  ocelli  on  the  crown ;  the  face  is  concave,  with  two 

*  Curtis's  Brit.  Eatom.,  fol.  .and  Plate  473,  and  Curti.s's  Guide,  Genus  1334. 
t  Chapter  iii.  page  84,  Plate  C,  fig.  5.      +  Curtis'3  British  Entom.,  fol.  and  Plate  469. 
§  Curtis's  Guide,  Genus  1350.  1|   Macquart's  Hist.  Nat.  dcs  Diptcrcs,  vol.  ii.  p.  57-. 
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little  liorns  in  the  centre,  the  third  joint  orbicular,  with  a  tomentose  seta; 
thorax  broader,  very  convex ;  scutel  semi-orbicular  and  flat :  abdomen  very 
short,  the  segments  equal  in  length:  wings  rather  small,  smoky,  nervures 
pitchy ;  costal  the  strongest ;  submarginal  cell  not  extending  to  the  apex, 
second  and  third  longitudinal  nervures  united  at  the  middle,  third  and  fourth 
forming  a  loop  with  two  minute  branches  at  the  extremity ;  balancers  small 
and  ochreous :  legs  pitchy ;  hips  ochreous,  as  well  as  the  tips  of  the  anterior 
thighs  and  the  base  of  the  shanks ;  hinder  with  a  few  spines  outside ;  feet 
long,  five-jointed,  especially  the  hinder,  which  are  slender  and  longer  than 
the  shanks;  dull  ochreous,  basal  joint  very  long  and  pitchy,  terminal  one 
very  short,  and  furnished  with  short  claws. 

M.  Rayer  also  observed  a  species  in  the  infected  potatoes  which  has  been 
named  by  Gudrin  Limosina  Payenii*  and  it  is  not  improbable  that  it  may 
be  the  male  of  Macquart's  species,  for  it  agrees  very  weU  with  our  female, 
except  in  the  colom-  of  the  wings  and  the  structure  of  the  hinder  feet. 

With  the  foregoing  Dl/ptera  I  often  bred  a  parasitic  insect  in  considerable 
numbers,  but  to  which  it  is  attached,  or  whether  to  any  of  them,  I  am  un- 
able to  ascertain.  It  belongs  to  the  Order  Hymenoptera,  the  Family  Proc- 
TOTRUPID^,  and  the  Genus  Cerapsilon,  which  has  been  divided  by  Mr. 
Westwood  into  three  Genera,  one  of  which  is  called  Parannesius,^  and  to 
that  section  our  insect  belongs.  It  is  included  by  Nees  ab  Esenbeck  in  the 
Genus  Diapria,  and  has  been  named  by  him — 

38.  P.  hracldalis.X — The  rtmle  is  scarcely  1  line  long,  and  expands  1|;  it 
is  very  glossy  black ;  the  head  is  globose ;  the  face  short,  ovate,  and  at  the 
bottom  are  attached  the  antennse,  which  are  nearly  as  long  as  the  body, 
ferruginous,  and  fourteen-jointed,  basal  joint  long,  second  short,  obovate, 
third  notched  or  comma-shaped,  remainder  short  and  obovate,  apical  joint 
conical;  eyes  small,  lateral,  with  three  ocelli  on  the  crown  in  a  triangle: 
thorax  very  globose,  scarcely  larger  than  the  head :  scutel  small,  semi-oval, 
deeply  hollowed  at  the  base ;  metathorax  ferruginous  and  uneven ;  petiole 
forming  a  ferruginous  knob,  woolly  behind;  abdomen  small,  ovate-conic, 
pitchy,  base  ferruginous,  with  four  longitudinal  channels  on  a  very  large 
segment,  apical  segment  very  short :  four  wings  dusky  and  pubescent,  with 
a  few  nervures  at  the  base  of  the  superior,  forming  an  elongated  cell :  six 
legs  short,  slender,  and  ochreous,  pitchy  at  the  base ;  thighs  thickened,  as 
well  as  the  anterior  shanks,  and  pitchy  at  the  middle;  feet  slender,  five- 
jointed,  tips  dusky.  Female  above  1  line  long,  and  expanding  1|:  this  sex 
is  not  only  distinguished  by  its  larger  size,  but  the  horns  are  shorter,  with 

*  Bidl.  des  Seances  de  la  Soc.  Roy.  et  Cent.  d'Agric,  vol.  v.  Plate  6,  fig.  4. 

t  Curtis's  Guide,  Genus  571.  +  Hymenop.  Ichn.  Affin.  Mon.,  vol.  ii.  p.  333, 
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only  twelve  joints,  the  third  being  simple  like  the  second ;  and  the  extremity 
of  the  abdomen  is  acuminated,  and  very  acute. 

This  insect  belongs  to  a  fjimily  which  is  very  serviceable  in  keeping  down 
wire  worms  and  other  subterranean  larva3,  as  will  be  seen  by  a  reference  to  a 
former  chapter*  and  the  Gardener  a'  Chronicle.f  Nees  also  says  that  the 
Diaprice  breed  in  the  subten-anean  larvae  of  Tipulce,  or  Gnats. 

I  must  not  omit  to  record  another  fly  called  Dilophus  febrilis,  which  is 
exceedingly  abundant  every  year,  the  larvse  causing  much  mischief  in  gar- 
dens; and  at  the  close  of  the  year  1845  many  of  them  were  sent  to  me  as 
abounding  on  decayed  portions  of  planted  potatoes,  and  I  have  met  with 
them  likewise  about  the  tubers  and  in  flower-pots,  where  they  burrow  in  all 
directions.  Some  I  received  in  July  were  about  ^  of  an  inch  long,  of  an 
oclu'eous  brown  or  snuff-colour,  and  shagreened :  the  back  is  slightly  convex, 
with  twelve  well-defined  wrinkled  segments  and  a  horny  shining  head,  much 
naiTOwer  than  the  body,  intensely  black  or  inclining  to  chestnut-colour,  and 
slightly  hairy ;  there  are  eight  distinct  spiracles  on  each  side,  the  penultimate 
segment  is  rounded,  with  four  teeth  on  the  margin,  and  the  anal  one  has 
four  smaller  teeth,  with  two  large  spiracles  near  the  base :  it  has  no  feet. 

They  were  transformed  to  pupae  in  the  earth  in  the  beginning  of  August, 
and  were  then  yellowish- white ;  the  thoracic  portion  was  very  thick,  with  two 
horns  in  front ;  the  body  slender  and  subcylindric,  the  segments  very  distinct, 
with  spiracles  down  the  sides,  and  the  tail  spiny. 

The  flies  hatched  on  the  21st  of  August,  but  they  abound  in  fields,  hedges, 
especially  under  trees,  and  even  in  the  highways  around  London,  the  whole 
of  that  month ;  and  there  must  be  two  broods  of  them,  as  they  are  found 
likewise  in  May.  They  belong  to  the  Family  Tipulid^,  and  to  the  Genus 
Dilophus.  The  species  was  named  febrilis  by  Linnaeus,  from  the  generally 
received  opinion  in  Sweden  of  these  flies  resorting  to  houses  where  intermit- 
tent fevers  existed. 

39.  D.  febrilis  is  intensely  black,  shining,  and  hairy.  The  head  of  the 
wide  is  hemispheric,  and  covered  with  large  densely  pubescent  eyes  of  a 
reddish-brown  colour;  there  are  three  minute  ocelli  forming  an  elevated 
triangle  near  the  base :  the  lip  is  broad,  and  the  feelers  incurved :  the  trunk 
is  oval  and  gibbose,  with  two  transverse  rows  of  minute  teeth  before :  the 
scutel  is  short  and  broad:  abdomen  sublinear,  eight-jointed,  the  apex  clubbed: 
the  two  wings  are  incumbent  in  repose,  perfectly  transparent  and  white  but 
iridescent,  the  pinion  only  is  slightly  tinged  with  brown,  the  costal  nervures 
pitchy,  the  others  very  faintly  marked ;  a  radial  nervm-e  uniting  with  the 

■*  Chapter  vii.  page  198,  Plate  G,  figs.  46  and  47,  tlie  pupa,  I  expect,  of  a  Prodotrupca. 
t  Vol.  vi.  p.  3G,  Pvoctotfupea  Viator. 
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costa  at  the  middle  forms  a  brown  spot  at  tlie  extremity :  two  balancers,  with 
a  large  compressed  brown  club :  it  has  six  long  legs ;  anterior  thighs  the 
thickest,  the  shanks  very  short,  the  apex  surrounded  by  a  coronet  of  teeth ; 
there  are  also  several  short  spines  outside;  feet  slender,  five-jointed,  termi- 
nated by  claws  and  suckers:  length,  2j  lines;  expanse,  SKnes.  The  female  is 
larger  and  very  different,  the  head  being  much  less,  with  small  oval  eyes  not 
meeting  on  the  crown :  the  abdomen  is  brownish  and  elongated,  ovate  at  the 
extremity  but  narrowed  at  the  base,  and  the  tip  is  furnished  with  two  minute 
tubercles:  the  wings  are  much  longer  and  very  ample,  entirely  brown,  the 
pinion  being  the  darkest,  with  a  brown  stigmatic  spot ;  all  the  nervures  are 
pitchy ;  the  anterior  thighs  are  incrassated. 

These  insects  fly  heavily,  their  hinder  legs  hanging  down,  and  in  the 
evening  they  become  sluggish,  resting  on  herbage  and  bushes.  The  larvse 
also  inhabit  cow-dung  and  horse  muck :  it  is  therefore  very  possible  they  may 
be  introduced  into  potato-grounds  with  the  manure,  or  the  flies  may  be  at- 
tracted to  highly  manured  ground  to  deposit  their  eggs;  for  so  little  is 
known  of  the  economy  of  many  insects,  that  it  is  impossible  to  determine 
their  exact  habits:  indeed  no  description  or  figures  were  to  be  found  of  the 
larvse  and  jDupse  of  this  fly,  until  I  sent  them  to  the  Gardeners  Chronicle* 

False  Scorpions. 

These  singular  little  creatures  have  occurred  in  some  numbers  amongst 
decaying  potatoes,  where  probably  they  live  upon  the  mites,  as  one  species  is 
known  to  be  very  serviceable  in  keeping  under  those  pests  in  cabinets  of 
natural  history ;  others  are  found  attached  to  the  legs  of  house-flies  so  firmly 
that  it  is  scarcely  possible  to  remove  them,  but  whether  they  destroy  the  fly, 
or  only  avail  themselves  of  their  power  of  flight  to  be  carried  from  one  locality 
to  another,  is  not  known.  These  false  scorpions  belong  to  an  Order  called  by 
Latreille  TracheArle,  to  the  Family  Cheliferid^,  and  the  Genus  Chelifer. 
I  can  find  no  description  which  answers  to  this  species  correctly:  it  is  un- 
doubtedly closely  allied  to  Hemiann's  C.  nepoides,  but  the  inequality  in  the 
length  of  the  legs  seems  to  distinguish  them,  and  for  that  reason  I  shall  call 
the  potato  species — • 

40.  G.  incequalis. — It  is  |  of  a  line  long,  of  a  lively  rust  colour :  the  head 
is  pointed ;  the  two  little  eyes  are  scarcely  visible ;  the  feelers  are  like  the 
claws  of  a  crab,  as  long  as  the  body,  smooth,  with  scattered  hairs,  and  four- 
jointed;  the  basal  joint  is  short,  hatchet-shaped,  second  twice  as  long  and 
oblong,  third  as  large,  pear-shaped,  fourth  the  largest,  oval,  terminated  by  two 

*  Vol.  iv.  p.  868,  with  figures  of  the  male,  female,  larva,  and  pupa. 
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long  slender  claws,  forming  pincers;  thorax  oval,  with  a  transverse  suture 
across  the  middle :  body  oval,  and  brown  with  scattered  hairs,  furnished  with 
eight  shortish,  ochreous,  shining  legs;  four  first  the  shortest,  five -jointed, 
and  terminated  by  a  minute  double  black  claw. 

Worms, 

It  may  be  remembered  that  in  discussing  the  minute  animals  which 
affect  the  wheat  crops,  a  very  remarkable  little  worm  called  Vibrio  trltlcl 
was  described  and  figured,^  and  its  history  was  also  detailed.  It  appears 
that  M.  Rayer  has  discovered  a  similar  species  whicli  breeds  in  multitudes  in 
rotten  potatoes ;  and  the  same  animals  were  observed  by  Mr.  Graham  and 
myself  in  March,  18i8,  in  myriads  in  the  putrescent  tubers.  This  Vibrio  is 
named  by  Gudrin,  Rhahdltls  titherculorivm,  and  is  shorter  and  stouter  in  its 
young  state :  the  tail  of  the  male  is  rounded,  conical  and  pointed  in  the  female : 
the  mouth  is  fm'nished  with  two  rounded  nipples,  and  a  third  between  them 
connected  with  the  oesophagus,  and  the  body  is  devoid  of  articulations :  it  is 
not  thicker  than  the  finest  hair,  and  scarcely  visible  in  repose.  As  it  is  well 
figm-ed,  with  dissections,  in  the  bulletin  so  often  referred  to  in  this  chapter,  it 
is  unnecessary  to  comment  further  upon  this  worm  at  present. 

I  am  not  aware  that  snails  injure  the  potato  crops  at  any  period,  but 
slugs  do  much  mischief  to  the  late  crops,  enlarging  the  holes  perforated  by 
wireworms,  snake  millipedes,  and  other  subterranean  animals,  which  is  one 
good  reason  for  lifting  the  crop  as  soon  as  the  tubers  are  ripe,  to  prevent  un- 
necessary waste.  This  reminds  me  of  a  singular  fact  recorded  in  a  useful 
monthly  publication  called  the  Farmers  HeraldA  A  bag  was  found  in  a 
cooked  potato,  containing  eleven  white  globular  pellucid  eggs,  scarcely  so 
large  as  mustard-seeds:  they  were  a  little  pointed  at  one  end,  and  had  every 
appearance  of  having  been  laid  in  the  cavity  by  a  slug,  which  is  exceedingly 
probable,  as  I  have  found  them  half  concealed  in  potatoes,  where  they  had 
feasted  so  long  and  increased  so  greatly  in  bulk,  that  it  was  impossible  to 
withdraw  them  without  enlarging  the  orifice. 

I  believe  this  may  close  my  observations  regarding  the  insects  and  small 
animals  which  directly  or  indirectly  injure  the  potato  crops.  They  amount  to 
sixty  or  more,  but  probably  their  name  would  be  "  Legion"  if  we  were 
thorouglily  acquainted  with  all  the  species,  in  their  different  stages  of  devel- 
opment, preying  upon  this  useful  esculent;  and  although  in  the  foregoing 
pages  no  attempt  has  been  made  to  give  undue  importance  to  their  agency, 
there  can  be  no  question  that  insects  often  injure  the  potato  crops  to  a  great 

•  CLapter  x.  p.age  299,  No.  41,  fig.  2.  t  Vol.  iii.  p.  139. 
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amount.  Indeed,  as  we  have  endeavoured  to  show  in  this  volume,  their 
mission  is  to  labour  in  the  destruction  of  vegetable  and  animal  matter,  and 
consequently  there  is  not  a  crop  in  the  field  and  garden  that,  sooner  or  later, 
is  not  subject  to  their  ravages. 


SUMMARY   OF   THE   FOREGOING   CHAPTER. 

Apltis  of  potato,  the  same  as  that  on  the  turnip,  named  A.  Rapce,  and 
identical  with  A.  vastator. 

Various  species  of  Aphides  are  found  upon  potato  haulm,  as  ApJds  Rapce, 
A.  Humili,  A.  Persicce,  A.  Fahoe,  and  Schizoneura  lanigera. 

It  is  only  when  the  plant-lice  take  possession  of  a  plant,  breed  upon  and 
smother  it,  that  they  can  affect  its  life. 

It  is  by  suction  they  exhaust  vegetation. 

Lady -birds  and  their  larvce,  the  maggots  of  dipterous  flies,  and  some 
small  hugs,  live  upon  the  plant-lice. 

A  fly  called  Sapromyza  ohsoleta  supposed  to  cause  the  potato  rot,  laying 
its  eggs  in  the  young  shoots. 

Thrips  minutissima  accused  of  causing  the  potato  epidemic. 

They  live  by  suction  and  never  are  in  svffi.cient  numbers  upon  the  potato 
leaves  to  affect  the  tubers. 

A  ground-flea,  Smynthurus  Solani,  feeds  on  the  pulp  of  the  leaves. 

A  Smynthurus  in  Nova  Scotia  destroys  the  very  young  turnips  and 
cabbages. 

They  generate  upon  old  cultivated  ground,  and  damp  drives  them  away. 

Salt  or  sea-weeds  scattered  over  the  ground  will  expel  them. 

A  Podura  feeds  on  the  pulp  of  the  leaves,  and  is  supposed  to  poison  the 
sap. 

Plant-bugs  believed  to  cause  the  potato  disease. 

Lygus  Solani,  L.  contaminatus,  L.  bipunctatus,  L.  iimbellatarum,  Phy- 
tocoris  pabulinus,  and  P.  viridis,  were  the  accused  species. 

Another  species  appeared  ten  years  earlier  in  the  United  States,  where 
similar  opinions  were  entertained  of  their  poisoning  the  potatoes. 

Frog-flies,  called  Eupteryx  Solani  and  E.  picta,  breeding  on  the  potato 
haulm,  and  accused  of  destroying  the  potato  crops. 

They  live  by  suction,  as  well  as  the  plant-bugs,  from  the  time  they  are 
hatched  to  their  final  state. 

Macrocnema  exoleta,  a  leaping  beetle,  feeds  upon  and  riddles  the  leaves 
of  tlie  potato  and  bitter-sweet. 

CaterpMlars  of  the  death's-head  spJdnx  feed  upon  potato  leaves. 
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This  moth  rohs  hee-hives,  and  is  called  also  tlie  hee-tigcr. 

Tvorjus  Atropos  lives  in  the  caterpillars  of  the  deatlin-head  moth. 

Oribates  castaneus  congregates  on  the  dead  potato  haidm  to  feed  on  fungi. 

M.  Guerin  attributes  the  potato  disease  to  atmospheric  changes,  and  not 
to  insects. 

Surface-grubs,  the  caterpillars  of  moths,  Agrotis  exclamationis  and  A. 
segetum,  destroy  potato  as  well  as  turnip  cro[)S. 

Maggots  of  Tipula3,  the  crane-flies,  seriously  affect  the  potato  crops. 

They  revel  in  damp  and  undisturbed  land:  draining  is  therefore  ob- 
noxious to  the  TipulcB  maggots. 

The  eggs  are  scattered  among  the  grass  and  weeds. 

The  larvce  of  Tipida  oleracea  and  T.  paludosa  are  living  from  April 
to  August,  and  destroy  turnip,  potato,  beet,  carrot,  and  cabbage,  as  well 
as  corn  crops,  and  injure  pastures  and  garden  plants. 

These  gnats  are  most  abimdant  from  July  to  November. 

Wheat  cannot  be  grown  after  clover-leas,  owing  to  the  maggots  of  the 
Tipulce  and  the  ivireworms. 

Kepeated  rollings  with  Crosskill's  clod- crusher,  or  breast  - p)loughing  the 
tm-f  and  burning  it,  are  the  best  remedies  against  the  maggots. 

Larvce  of  Tipula  maculosa  injurious  to  corn  and  potato  crops  on  light 
lands,  and  very  destructive  in  gardens  in  the  spring  and  summer. 

These  gnats  abound  in  May  and  June,  when  the  eggs  are  laid. 

Watering  with  salt  or  nitrate  of  soda  would  free  the  land,  as  well  as 
searching  round  sickl}-  and  dying  plants  early  in  the  morning. 

Repeated  dustings  oi  soot,  sea-sand,  and  salt,  would  probably  (ie«^?'o?/ the 
maggots. 

Rolling  grass  at  the  proper  season  will  destroy  the  gnats,  and  prevent 
the  deposition  of  eggs. 

Clover-stubbles  should  be  kept  close  fed  by  sheep,  kc,  as  it  is  an  excellent 
remedy. 

Rooks,  starlings,  sea-gulls,  lapwings,  snipes,  and  pheasants,  consume 
immense  quantities  of  subterranean  larvce  or  grubs. 

Wireivorms  drill  potatoes  in  the  summer  and  autumn,  if  not  earlier. 

Potatoes  when  left  in  the  gi'ound  attract  all  the  wireworms,  as  will 
sliced  potatoes  when  covered  with  earth. 

Oat  crop  saved  by  sowing  soot  and  guano. 

A  different  species  of  ivireworm  destroys  both  sound  and  diseased  pota- 
toes in  France. 

Siiake  millipedes  assist  in  destroying  potato  crops  on  the  first  appearance 
of  disease. 
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lulus  pulcheUns  is  the  most  abundant  and  mischievous. 

Centipedes  in  abundance  in  ijotato  grounds,  especially  Lithobius  forci- 
patus  and  Geophilus  electricus? 

They  are  said  to  be  carnivorous,  and  G.  electricus  leaves  a  train  of  ligJd 
as  it  walks. 

Podura  ylumhea  ?  in  abundance  about  rotting  potatoes  in  February. 

A  Tide,  and  three  mites,  named  Acarus  coleoptratus ?  Glyciphagus  fecu- 
larum,  and  Tyroglyphus  feculce,  inhabit  the  decaying  tubers. 

A  mite,  Acarus  farince,  also  swarms  in  the  spring  in  diseased  potatoes. 

They  love  damp,  and  a  small  degree  of  heat  will  kill  them. 

Three  or  four  different  larvce,  the  produce  of" little  Rove-beetles,   kc, 
which  probably  feed  on  the  mites,  are  generated  in  decomposing  potatoes. 

A  Rove-beetle,  called  Oxytelus  nitidulus,  is  a  constant  inhabitant  of  de- 
composing vegetables. 

Nests  of  little  beetles,  Abrceus  minutus,  in  rotting  potatoes. 

Trichopteryx  rugulosa,  one  of  the  minutest  of  beetles,   also  resides  in 
diseased,  potatoes. 

A  little  gnat,  Pyschoda  nervosa,  bred  in  multitudes  from  rotten  potatoes 
in  the  spring. 

The  flies,  Sciara  fucata,  S.  quinquelineata,  and  *S'.  pidicaria?  hatched  in 
multitudes  ffom  the  same  tubers  which  supplied  food  for  their  maggots, 

Scathopse  punctata?  another  small  fly  was  bred  with  them. 

Forty-eight  examples  of  a  large  fly,  Musca  stabulans,  were  bred  from  a 
single  potato  in  August,  and 

Fifty-eight  of  another  fly,  Anthomyia  tuberosa,  from  the  same  rotting 
tuber. 

These  and  a  closely  allied  species  are  produced  from  maggots  which  are 
occasionally  voided,  in  vast  quantities  from  the  stomach  and  intestines  of  man. 

Are  they  not  introduced  into  the  stomach  with  badly  cooked  vegetables  ? 

Drosophila  cellaris,  the  Cellar-fly,  also  came  forth  from  the  same  potato 
as  the  last-named  flies. 

Limosina  geniculata  is  another  fly  I  have  hatched  from  putrid  potatoes, 
and  L.  Payenii  also  in  France. 

A  parasitic  fly,  Paramesius  brachialis,  is  often  bred  where  the  fore- 
going/ies  are  generated. 

LarvEB  of  a  fly,  Dilophus  febrilis,  also  infests  the  tubers  in  the  ground. 

Chelifer  incequalis,  a  false  scorpion,  also  resorts  to  decaying  potatoes, 
probably  to  feed  upon  the  mites. 

A  worm,  called  Vibrio  or  Rhabditis  tidier culorum,  is  generated  in  vast 
numbers  \n  putrefying  potato  heaps. 
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Exri-ANATioy  of  I'/.atk  0. 


Fig.    1.*  Aphis  Fubw,fvma.\t'. 

Kig.    2.     The  natural  size. 

Fig.     3.*  Pupa  of  Aphis  Fubo'. 

Fig.     4.     The  natural  size. 

Fig.    5.*   Ilylophila  Nemorum. 

Fig.     6.     The  natural  size. 

Fig.     7.*  The  larva  state  of  Ilylophila. 

Fig.    8.     The  natural  size. 

Fig.     9.*  The  head  and  thorax  in  profile. 

a,     The  antenna-  or  horns. 

h,      The  rostrum  or  beak. 

Fig.  10.*  ruY)a.  of  Ilylophila  Nemorum. 

Fig.  11.     The  natural  size. 

Fig.  12.*  Ilylophila  mimtla. 

V'lg.  13.     The  natural  size. 

Fig.  14.*  Larva  state  of  ThHps  minulissima. 

?"ig.  15.     The  natural  size. 

Fig.  16.*   Thrips  minutissima  flying. 

Fig.  1 7.     The  natural  size. 

Fig.  18.*  Stnynthurus  Solani,  the  potato  ground-fle;* 

I ;  its  n.-itural  size  is  that  of  a  grain 

of  sand. 

Fig.  19.*  A  Smynthurus  in  profile,  to  show  its  leapi 

iig  apparatus. 

Fig.  20.*  Lygi(s  Solani;  the  potato-bug. 

c,     The  natural  length. 

Fig.  21.*  Pupa  of  the  same. 

d,     The  natural  length. 

Fig.  22.*  Lygiis  contaminalus- 

Fig.  23.     The  natural  size. 

Fig.  24.*  The  head  in  profile. 

e,     The  base  of  the  antennai. 

/,     The  rostnim. 

Fig.  25.*  Lygus  lipunclatus. 

Fig.  26.     The  natural  size. 

Fig.  27.*  Lyrjus  umhellatanm. 

(/,     The  natural  dimensions. 

^    Fig.  28,*  Eupteryx  Solani,  the  potato  frog-fly. 

/(,     The  natural  dimensions. 

Fig.  29.*  The  head  in  profile. 

i,     The  antenna. 

I;     The  rostrum. 

Fig.  30.*  The  egg. 

I,     The  natural  size. 

C'  Fig.  31.*  The  pupa  state. 

G    Fig.  32.*  Eupteryx  picta. 

TO,    The  natural  dimensions. 

Fig.  33.*  Altica  or  M acvocnema  eaolcta;  the  potato 

flea-beetle. 

Fig.  34.     The  natural  size. 

Those  numbers  with  a  *  attached,  refer  to  the  objects  which  are  represented  larger  than  lile, 
and  all  the  figures  are  drawn  from  nature. 
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CHAPTER    XVI. 


THE   NATURAL   HISTORY    AND   ECONOMY   OF   VARIOUS   INSECTS   AFFECTING 
THE   CLOVER  CROPS  AND   PASTURE   LANDS. 

Having  detailed  the  history  and  economy  of  the  various  insects  injurious  to 
turnips,  corn  crops,  mangel-wurzel,  pease,  beans,  carrots,  potatoes,  fcc,  as  well 
as  those  destroying  corn  in  granaries,  it  now  only  remains  for  me  to  make 
known  to  the  agriculturist  the  legions  of  insects  which  ravage  his  clover  and 
other  similar  crops,  his  artificial  grasses,  and  pasture-lands. 

These  crops  are  the  nurseries  of  those  myriads  of  flies,  gnats,  beetles,  &c., 
which  disperse,  and,  settling  in  the  fields,  carry  with  them  blight  and  de- 
struction. 

Thus  the  daddy  long-legs  luxuriates  in  pastures,  and  visits  the  mangel- 
wurzel  ;  the  Chlorops  and  Oscinis  (little  flies)  have  their  head-quarters  in  the 
central  shoot  or  flower-stem  of  grasses,  attacking  our  autumn-sown  corn  crops 
in  the  end  of  winter;  a  weevil  (Curculto  lineatus)  is  propagated  in  clover- 
fields,  but  renders  pea  and  bean  fields  unproductive  b}^  its  migrations ;  and 
the  wireworm  finds  a  permanent  asylum  in  damp  pastures. 

These  are  facts  well  deserving  the  attention  of  the  farmer ;  and  as  some 
insects  cannot  exist  without  humidity,  because  their  transformations  are 
arrested,  and  the  larva  dies,  or  the  pupa  is  unable  to  produce  the  fly,  so  other 
species  only  multiply  in  dry  seasons  and  sandy  situations.  Moreover,  as  we 
know  that  salt,  soda,  ammonia,  gas-tar,  soot,  and  lime,  are  destructive  to 
insect  life,  the  farmer  could  not  do  a  greater  service  to  agriculture  than  by 
trying  experiments  with  these  substances  upon  the  various  pests  which  may 
fall  under  his  notice.  But  unless  he  records  the  facts,  and  sends  them,  how- 
ever trifling  they  may  appear  to  be,  to  some  of  our  journals  connected  with 
agriculture,  no  beneficial  results  can  be  expected.  It  is  only  by  the  united 
labours  and  experience  of  the  many  that  scientific  men  can  draw  conclusions 
on  a  subject  which,  like  chemistry,  has  so  much  concealed  from  him.  A 
former  in  his  field,  or  a  gardener  in  his  garden,  may  chance  to  light  on  a  fact 
in  the  economy  of  an  insect  which  the  naturalist  may  have  been  searching  for 
in  vain  for  j^ears,  and  it  may  enable  him  to  comprehend  what  had  hitherto 
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been  to  him  a  })uzzle  or  a  mystery,  and  to  draw  conclusions  from  it  of  great 
practical  importance. 

Clover. 

The  amount  of  injury  which  clover  crops  suffer  from  the  inroads  of  insects 
cannot  be  estimated.  The  farmer  finds  his  crop  thin,  the  leaves  riddled ;  and 
this  is  the  work  of  a  weevil  whicli  will  pay  a  visit  eventually  to  his  pea  and 
Viean  fields.*  His  seeds  fail,  not  yielding  a  tithe  of  the  full  amount.  Let 
him  spread  a  white  napkin  in  the  field,  and  shake  and  beat  the  clover  head.s, 
and  he  will  find  the  destroyer  in  myriad.s,  probably  in  the  shape  of  a  little 
black  weevil  with  a  long  pointed  nose.  There  are  also  various  caterpillars 
feeding  on  the  foliage  which  are  less  destructive,  because  they  are  less  numerous, 
from  their  being  kept  under,  in  all  probability,  by  parasitic  flies.  It  will 
now  be  my  purpose  to  describe  these  insects,  detail  their-  economy,  and  sug- 
gest remedies  against  their  invasions. 

1.  CuRcuLio  (Sitona)  lineatus,  Linn., 

having  been  described  and  figured  in  a  previous  chapter,  I  need  only  refer  to 
it  to  identify  this  pest ;  but  as  at  that  time  I  was  not  fully  aware  of  its  exten- 
sive presence  in  clover- leys,  this  portion  of  its  history  will  be  useful  and 
instructive. 

It  is  a  remarkable  fact,  that,  abundant  as  this  insect  is,  and  a  species  well 
known  to  Linnaeus  and  men  of  science  for  more  than  a  century,  we  are  still 
ignorant  of  its  entire  economy.  No  one  knows  where  the  female  lays  her 
eggs ;  no  one  knows  where  the  maggots  feed,  or  where  they  change  to  inipcB. 
I  imagine  the  eggs  are  deposited  in  the  earth,  and  that,  when  hatched,  the 
larvce  feed  en  the  roots  of  the  clover;  but  this  remains  to  be  proved,  and  it 
would  be  a  most  valuable  discovery,  well  worthy  the  attention  of  those  who 
find  it  in  abundance  on  their  crop.s. 

These  weevils,  which  sometimes  swarm  to  an  extraordinary  amount  in 
clover-field-s,  completely  riddle  the  leaves,  reducing  them  to  skeletons.  We 
need  not  recapitulate  the  facts  which  were  communicated  by  Mr.  Trenchard 
and  Mr.  C.  Parsons,  and  recorded  by  us  in  the  chapter  on  pea  crops  just  referred 
to.  It  may,  however,  be  stated  that  nothing  regarding  their  tran.sformations 
has  been  .since  discovered,  and  consequently  no  remedies  can  be  suggested  for 
their  extirpation  beyond  those  already  recommended. 

Whilst  the  Carculio  lineatus  confines  itself  to  the  destruction  of  the 
foliage  of  the  clover,  there  is  a  family  of  minute  beetles  or  weevils,  called 

*  Chapter  xii.  p.  34G,  Plate  L.  figs.  1,  2. 
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Apioiif,  which  not  only  devour  the  leaves,  but  destroy  the  seeds  also.  Tliey 
are  pear-shaped,  black  or  bluish,  having  a  long  rostrum  or  beak,  at  the  extremity 
of  which  is  placed  the  mouth.  They  are  very  active,  running  about  and  fall- 
ing down  on  the  approach  of  any  one,  and  they  are  furnished  with  ample 
wings  *  for  fliglit.     The  first  of  these  little  pests  is  named — 

2.  Apion  Africans,  Herbst ;  (A.  flavifemoratum,  Kirby) ;  or  the 
Purple-clover  Weevil. 

It  is  shining,  bluisli-black,  pear-shaped,  the  body  being  oval  and  tapering 
from  the  thorax,  so  that  the  head  is  elongated  into  a  slender  proboscis,  which 
No  64  forms,   as  it  might  be  termed,  the 

stalk  of  the  pear  (Plate  P,  and  No. 
64,  figs.  7;  8  magnified).  At  the 
extremity  of  this  beak  is  placed 
the  minute  mouth,  which  is  com- 
posed of  two  horny  raandihles  or 
jaws  (Plate  P,  fig.  9) ;  they  are  con- 
vex externally,  terminating  in  three 
teeth,  and  meeting  in  front  when 
closed ;  below  these  are  placed  two 
rrKCxillce  (figlO),  broad  and  flattened, 
each  forming  a  ciliated  lobe  in  the  inside;  just  behind  this  is  inserted  a  very 
short  tliree-jointed  pa^pits  or  feeler;  between  these  maxillce  is  placed  the 
horny  mentum  or  chin,  from  which  arises  a  membranous  pubescent  lip,  the 
palpi  or  feelers  being  very  indistinct  (fig.  11).  The  head  and  trunk  are  punc- 
tured ;  the  former  is  channelled  between  the  eyes,  and  the  latter  has  a  channel 
down  the  hinder  part :  the  body  is  covered  by  two  wing-cases,  on  which  are 
sixteen  punctured  furrows,  and  beneath  these  are  folded  and  concealed  the 
two  ample  membranous  wings.  It  has  two  eyes  near  the  base  of  the  head, 
and  the  pair  of  eleven-jointed  horns  are  placed  on  each  side  of  the  trunk,  and 
near  the  middle;  they  terminate  in  a  little  oval  club;  the  first  joint  is  the 
largest,  and  is  bright  ochreous,  and  sometimes  the  second  and  third  also :  the 
six  legs  are  of  the  same  bright  ochreous  colour,  the  tips  of  the  thighs  being 
black,  as  well  as  the  shanks  (excepting  the  first  pair),  and  all  the  feet;  the 
tarsi  or  feet  are  composed  of  four  joints,  the  third  being  bilobed,  the  fourth 
club-shaped  and  terminated  by  two  minute  curved  acute  claws.  The  male  is 
rather  smaller  than  the  female,  with  a  shorter  and  stouter  rostrum. 


*  Mr.  Markwick  was  mistaken  in  supposing  Apion  flavifemoratum  had  no  wings ;  for  they 
twice  as  long-  as  the  wing-cases  in  both  sexes. 
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These  little  beetles  are  probably  in  greatest  abundance  when  the  clover 
is  in  flower,  at  which  period  the  female  deposits  her  eggs.  This  may  be  easily 
ascertained  by  the  numbers  which  are  pairing  about  that  time.  My  obser- 
vations on  their  economy  have  been  principally  made  in  the  months  of 
August,  September,  October,  and  November.  On  examining  the  heads  of  the 
purple  or  honeysuckle  clover  at  the  end  of  August  and  the  beginning  of  the 
following  month,  when  the  clover  was  in  flower  and  many  of  the  heads 
appeared  blighted,  I  found  three  or  four  little  fat  white  maggots,  with  brown 
heads,  curled  up  at  the  base  of  the  calyces  (PI.  P,  fig.  1).  The  larva?,  or  maggots, 
were  eating  the  seed  from  the  outside  of  the  calyx,  through  a  hole  which  they 
had  first  made  (PI.  P,  and  No.  G4,  figs.  2).  They  change  to  pupte  in  the  same 
situation,  and  when  the  beetles  hatch  the  females  proceed,  after  impregnation, 
to  a  fresh  head  of  flowers,  to  deposit  their  eggs.  In  the  middle  of  the  follow- 
ing November  I  again  examined  the  clover-heads,  and  found  two  larvie,  curled 
up  like  those  of  the  Melolonthidce,  with  six  distinct  pectoral  legs  (figs.  3; 
4",  magnified).  The  pupa  is  of  an  ovate  form,  tender,  whitish,  with  dark  eyes, 
and  through  the  thin  skin  may  be  traced  the  form  of  the  proboscis,  which  is 
bent  down  on  the  breast,  below  which  the  legs  are  folded  (figs.  5 ;  0,  magni- 
fied). In  this  state  it  generally  remains  about  twelve  days,  or  it  may  be  till 
the  following  spring.  When  the  beetles  are  fii'st  hatched  they  ai'e  very  soft 
and  tender,  and  I  have  observed  that  the  wing-cases  are  then  of  a  gi'ay 
colour,  but  they  soon  assume  their  proper  tint. 

I  doubt  not  that  these  weevils  are  annually  produced  in  great  numbers, 
for  they  are  common  eveiywhere.  I  may  mention,  however,  that  they  were 
particularly  abundant  in  SuiTey  and  Suffolk  in  1840  and  1841,  and  they  were 
in  profusion  in  the  clover  fields  in  Middlesex.  Some  idea  may  be  formed  of 
the  ravages  occasioned  by  this  weevil  from  the  following  communication  made 
to  me  in  September,  1844,  by  Mr.  William  Trenchard  of  Sherborne: — 

"  I  have  a  field  of  clover  which  has  been  twice  mown,  and  there  is  now  a 
fine  aftermath.  The  part  of  the  field  near  the  stack  has  been  lately  attacked 
by  a  small  black  weevil,  which  advances  in  a  semicircle,  totally  destroy- 
ing every  leaf,  leaving  only  the  fibre.  I  should  think  there  are  on  some 
of  the  leaves  as  many  as  100  or  150.  Since  last  night  they  have  eaten 
nearly  as  much  as  would  have  kept  a  sheep.  In  September  they  seemed 
to  have  been  somewhat  weakened  by  the  late  heavy  rains.  They  destroy 
every  leaf  in  their  progress." 

When  one  sees  in  a  field  of  clover,  which  is  in  flower,  patches  of  dis- 
coloured or  brownish  heads  which  appear  to  be  withered,  it  is  a  certain 
indication  of  the  presence  of  these  weevils. 

This  destructive  weevil  is  no  new  pest,  for  its  economy  was  known  to 
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Linii£eus,  and  was  verified  by  Mr.  Markwick  as  long  back  as  the  year  1800 ; 
and  in  1801  the  latter  communicated  his  observations  to  the  Linnean  Society.* 
In  Mr.  Markwick's  case  the  larvae  were  in  full  force  in  the  beginning  of 
August,  and  changed  to  pupse  in  the  middle  of  the  same  month ;  and  at  the 
same  time  the  weevils  were  hatching.  The  damage  done  at  this  time  is 
accm'ately  shown  by  figures,  for  he  states  that — 

In  "  1798  I  grew  on  nine  acres  of  ground  (just  double  the  quantity  that 
was  saved  for  seed  this  year)  either  33  or  34^  bushels  of  clover-seed,  of 
which  28^  bushels  were  sold  for  50s.  per  bushel,  and  the  rest,  amounting  to 
either  5  or  6  bushels  (I  am  not  quite  certain  which)  was  kept  for  my  own 
use;  so  that,  taking  it  at  the  lowest,  the  statement  will  stand  thus: — 

Bushels.  £      ».      t^. 

In  1798  four  acres  and  a  half,  being  half  of 

the  crop, produced  16 1,  which  sold  for       ...   41   17     6 

This   year    (1800)    the    same    quantity    of 

ground  produced  only,     ...  ...  ...  „  7 i,  worth  at  same  price  18  15     0 


Deficient,  9^         ...  worth     £23     2 


Thus  it  appears  that  the  loss  on  this  year's  crop  is  very  great,  occasioned, 
most  probably,  by  the  depredations  of  this  insect ;  and  besides,  what  seed  I 
have  is  of  an  inferior  quality." 

In  1843  a  valuable  pamphlet  upon  the  insects  injurious  to  agriculture 
was  published  by  M.  Gu^rin  Mdneville,t  in  which  were  given  some  excellent 
observations  upon  the  economy  of  tliis  insect  by  M.  Herpin,  a  translation  of 
which  I  shall  introduce  here  without  further  apology: — 

"  The  standing  crops  of  the  cultivated  clover,  Tvifolimn  pratense  (Linn.), 
are  attacked  by  a  larva  of  the  FamUy  of  Curculioiiidce,  which  establishes 
itself  in  the  flowers  of  that  plant,  and  which,  after  having  pierced  the 
calyx  and  envelope  of  the  young  seed,  gnaws  and  destroys  the  interior  sub- 
stance as  fnictification  progressively  advances.  On  entering  a  field  of  clover 
wlnle  it  is  in  full  flower,  one  perceives,  without  difficulty,  a  considerable 
number  of  heads,  of  which  the  brown  and  withered  corollas  and  the  blackened 
calyces  show  that  they  have  long  since  done  flowering. 

"  On  attentively  examining  some  of  the  fuU-flowered  clover- heads,  it  will 
be  observed  that,  among  the  large  quantity  of  florets  composing  these  heads, 
many  of  the  florets  have  ah'eady  passed  the  time  of  floweriag ;  they  are  brown 
and  withered. 

"This   premature  and   partial  matmity  of  the  flowers   is  commonly  a 

*  Curculio  TrifoUi,  Trans.  Linn.  Soc,  vol.  vi.  p.  142. 

t  Extrait  des  Memoircs  de  la  Soc.  Royale  et  Centrale  d'Affric,  anntSe  1842. 
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characteristic  sign  of  the  presence  of  the  larva  of  the  Apion  we  are  speak- 
ing of 

"In  truth,  if  we  spread  open,  or  carefully  pull  out,  some  of  these 
withered  flowere,  we  shall  perceive  near  the  Lase  of  the  calyx,  that  is,  near  the 
l)oint  of  its  junction  to  the  stalk,  a  small  black  spot,  or  little  hole,  similar 
to  that  made  by  a  fine  pin ;  on  slightly  compressing  the  calyx,  we  shall  see 
come  forth  from  this  little  hole  a  white,  soft  larva,  rolled  up,  1  or  2  milli- 
metres in  length. 

"  When  this  larva  has  arrived  at  its  full  growth,  it  forms,  outside  the  hole 
which  it  has  perforated  in  the  calyx,  a  globular  white  projection  (at  most  1 
millimetre  in  diameter),  which  might  be  taken,  at  first  sight,  for  a  givain  of 
powder  or  plaster. 

"  This  larva  afterwards  changes  to  a  nymph  or  chrysalis;  it  remains  in  thi=( 
form  for  about  twelve  days.  Towards  the  end  of  that  period,  one  sees  that 
the  nymph,  which  was  originally  of  an  ivory  white,  is  sprinkled  with  blackish 
points ;  the  form  of  the  rostrum,  the  eyes  and  the  legs  of  the  insect  are  very 
distinctly  indicated  under  the  envelope  which  covers  them;  the  rostrum 
occasionall}^  makes  slight  movements. 

"From  this  nymph,  comes  forth  the  little  yl;^^^^  apricans,  which  has 
long  been  known  to  naturalists,  who  find  it  upon  walls  and  in  fields. 

"  My  clover  was  mown  in  full  flower,  then  dried,  although  with  some 
trouble  on  account  of  the  bad  weather,  and  came  again  into  leaf  as  usual. 
What  could  become  of  the  numerous  larvse  housed  with  the  clover?  They 
were  probably  suffocated  by  the  heat,  or  stifled  by  the  escape  of  carbonic 
gas  produced  by  fermentation  and  the  stacking  of  the  plant. 

"  Ten  or  twelve  days  had  scarcelj'  elapsed  after  the  housing  of  the  clover 
in  the  granary,  when  I  perceived  a  great  quantity  of  apions  moving  in  all 
directions  upon  the  walls  of  the  building,  and  making  their  way  towards  the 
outside.     The  escape  of  these  apions  w^ent  on  for  eight  or  ten  days. 

"Although  the  quantity  of  these  little  insects  which  escaped  from  the 
granaries  was  innumerable  (for  the  walls  were  covered  with  them),  I  could 
not  find  a  single  one  at  some  distance  in  the  country,  or  even  in  the  nearest 
plots  of  clover.  However,  as  these  insects,  as  well  as  their  congeners,  shun 
the  daylight  and  conceal  themselves,  they  might  easily  escape  my  investiga- 
tions through  their  extreme  minuteness  and  deep  green  colour. 

"  But  it  was  a  matter  of  the  greatest  interest  to  know  whether  the  second 
crop  of  clover  which  sprung  up  would  be  also  infested  by  the  apion.  I 
searched  with  a  gi-eat  deal  of  attention,  and  I  eventually  perceived  that  the 
ripest  heads  were  in  their  tuni  attacked  by  the  same  insect,  and  that  finally 
the  second  crop  was  not  less  injured  than  the  first  had  been. 
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"  This  second  crop  was  mowed,  made,  dried,  and  housed  in  the  granary, 
as  was  the  custom,  and  after  twelve  days  the  little  weevils  began  to  hatch 
and  to  issue  from  the  granary ;  soon  after  I  perceived  a  very  great  number 
descend  along  the  walls  an,d  make  for  the  outside,  as  in  the  case  of  the 
first  crop. 

"Thus,  then,  we  must  conclude,  from  the  facts  I  have  just  reported, — • 
1st,  That  in  the  space  of  about  five  to  seven  weeks,  wdiich  is  necessary  for  the 
o-rowth  of  the  second  crop  of  clover,  the  pupa  of  the  apion  has  had  time 
to  form  itself;  2d,  That  the  perfect  insect  has  been  able  to  copulate,  to  trans- 
port itself  into  the  fields  and  deposit  its  eggs  upon  the  plant ;  3d,  That  tliese 
have  been  able  to  develope  themselves,  and  that  the  larvse  which  have  pro- 
ceeded from  them  have  had  the  requisite  time  for  reaching  their  full  growth, 
and  finally  to  destroy  and  devour  the  seed  produced  by  the  second  flowering 
of  the  clover. 

"  I  obtained  only  two  crops,  but  it  is  probable  that  the  third,  if  there  had 
been  one,  would  not  have  fared  better  than  the  first  two.  1  ought  to 
observe,  that  my  clover  had  been  chalked  {jpldtr6)  in  the  sj^ring,  and  that 
it  was  in  its  second  y&ox — that  is,  it  had  been  so^vn  the  preceding  year; 
and  that  it  had  not  yet  been  cut. 

"I  reckon  my  loss  in  the  seed-crop  in  1841,  by  the  clover- weevil,  at  one- 
tenth.  The  agriculturists  also  complained,  later,  that  the  yield  of  seed  was 
far  from  abundant." 

There  is  a  species  so  closely  allied  to  A .  apricans,  that  it  is  believed  to  be 
merely  a  variety.  Its  habits  are  the  same,  and  it  infests  the  purple  clo'V'er ; 
but  it  seems  to  be  strongly  attached  to  Trifolium  ochroleucuvi  (the  sulphur 
trefoil).     This  little  weevil  is  named — 

3.  Apion  Assimile,  Kij'b}^ 

It  is  rather  smaller  than  A.  apricans,  and  is  further  distinguished  by 
the  base  of  the  horns  and  the  fore-shanks  being  of  a  duller  colour  (No.  64, 
fig.  9 ;  1 0,  magnified).  This  weevil  is  very  abundant  from  the  early  spring 
to  late  in  autumn.  In  April  and  succeeding  months  I  have  found  it  in  abun- 
dance in  clover-fields,  pastures,  meadows,  and  hedge-rows,  and  in  June  on 
the  sulphur  trefoil. 

The  Dutch  or  white  clover  (Trifolium  repens)  suffers  from  the  depreda- 
tions of  another  allied  species  of  weevil,  whose  economy  has  been  well  ascer- 
tained by  M.  Gudrin.     This  apion  is  named — 

4.  A.  Flavipes,  Fab. — Tlie  Yellow-legged  or  Dutch-clover  Weevil. 
It  also  is  similar  to  the  preceding  species,  but  it  is  still  more  slender  in 
form,  with  entirely  bright  ochreous  leg.s,  excepting  the  tips  of  the  shanks  and 
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all  the  feet,  which  are  intensely  black;  the  two  basal  joints  of  the  horns  are 
also  bright  ochreous,  and  the  trunk  is  not  so  coarsely  jmnctured  as  in  A.  a'pri- 
cans.  The  maggots  of  this  beetle  also  feed  upon  the  seeds  of  the  Dutch 
clover.  This  species  is  no  doubt  abundant  all  the  summer,  and  I  have  found 
it  in  profusion  in  May  on  the  Dutch  clover. 

Providentially  these  weevils  are  kept  in  cheek  by  various  hymenopterous 
insects.  It  appears  that  M.  Gudrin  bred,  either  from  the  larvae  or  pupse  of 
A.  apr leans,  the  minute  fl}^  called  by  Haliday  Calyptns,  the  Euhazas  ma- 
crocephalus  of  Nees.  It  is  full  1  line  long,  of  a  black  shining  colour,  with 
transparent  wings,  a  little  iridescent,  and  the  base  of  the  shanks  is  yellow : 
the  female  is  armed  with  an  oviduct  longer  than  the  body,  which  it  can 
plmige  to  the  bottom  of  the  calyx  of  the  clover,  and  by  means  of  which  it 
deposits  an  egg  in  the  body  of  the  larvte  of  the  apions.  This  })arasite  does 
not  seem  to  be  exempt  from  persecution,  for  M.  Gudrin  found  with  the  Euha- 
zus  a  beautifully  coloured  fly,  called  by  Walker  Petromalus  inone,  which  is 
suspected  to  be  parasitic  on  the  Euhazus. 

It  would  be  productive  of  incalculable  benefit  if  some  means  could  be 
adojjted  for  the  destruction  of  the  apions,  as  these  crops  are  of  such  vast  im- 
portance to  the  grazier,  both  cows  and  sheep  feeding  on  all  the  trefoils,  and 
clover  being  such  a  substantial  and  excellent  food  for  horses. 

We  will  conclude  this  important  subject  with  some  sensible  remarks  from 
M.  Herpin's  Memoir  relative  to  the  destruction  of  these  weevils: — 

"  Although  it  be  not  always  in  our  powder  to  arrest  the  multiplication  of 
hui-tful  insects,  to  destroy  them,  or  to  combat  them  with  success,  the  know- 
ledge of  the  alterations  which  they  produce  upon  vegetation  is  nevertheless 
very  important,  since  it  teaches  lis  to  learn  the  true  cause  of  an  evil  which 
may  be  attributed,  but  very  incorrectly,  to  vague  and  inappreciable  circum- 
stances, to  deleterious  conditions  of  the  atmosphere,  to  divers  inexplicable 
occm-rences  in  vegetation ;  it  shows  us  the  enemy  that  we  must  attack,  and  of 
which  we  must  carefully  study  the  habits,  economy,  and  metamorplioses,  in 
order  to  arrive  with  more  certainty  at  the  means  of  attaining  such  know- 
ledge. Nature,  as  I  have  before  said,  undertakes  the  check  of  the  excessive 
multiplication  of  hurtful  insects — in  the  case  of  the  clover- weevil,  by  ex- 
posing it  to  the  attacks  of  the  brood  of  the  Ichneumon  braconide,  which 
destroys  it. 

"  To  these  natural  means  which  do  not  alwa3'S  insure  us  against  serious 
losses,  I  will  add  the  following,  wdiich,  it  appears  to  me,  might  be  veiy  use- 
fully employed: — 

"1st.  Cut  early  and  feed  off  wdiile  green,  the  clover  crops  which  are  known, 
or  supposed  to  be,  much  infested  by  the  apion. 
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"  2d.  Carefully  avoid  aUowing  the  clover  crops  to  remain  more  than  two 
years  in  succession  on  the  same  ground. 

"  3d.  Avoid  also  aUowing  the  clover  which  is  much  infested  by  the  weevil 
to  ripen  and  run  to  seed. 

"  4th.  Alternate  and  vary  the  culture,  as  previously  pointed  out. 

"  5th,  and  lastly.  We  can  produce  the  drying  of  the  clover  by  the  German 
method,  viz.  fermentation,  by  making  brown  hay  (Join  bruri).  The  alcoholic 
vapours,  the  deleterious  gases  which  are  formed  dm'ing  the  fermentation  of 
clover  stacked  when  green,  the  high  temperature  produced  in  the  stack  (+60 
deg.  Cent.,*  according  to  my  experiments),  suffice  to  destroy  the  thousands  of 
larvse  of  the  apion,  which  cannot  endure  so  great  a  heat."t 

I  must  not  omit  to  state  that  it  has  been  recorded  that  Altica  neraorum 
(the  tm-nip  beetle  or  fly)  not  only  inhabits  clover  fields,  but  feeds  upon  the 
leaves. 

We  will  now  take  a  view  of  the  moths  wliich  resort  to  clover  fields  in 
order  to  deposit  their  eggs,  so  that  the  caterpillars  may  be  nourished  on  the 
leaves  when  the  eggs  hatch. 

These  insects  belong  to  the  Order  Lepidoptera,  and  there  is  also  a  beauti- 
ful butterfly,  which  is  not  abundant  every  year,  but  is  occasionally  not  very 
rare  about  clover  fields,  over  which  it  flies,  and  deposits  its  eggs  on  a  trefoil 
womeOi  Anthyllis  vulnevariaX  (the  Kidney -vetch).  As  this  plant  does  not 
form  an  important  crop  with  the  English  agriculturist,  I  shall  merely  observe 
that  the  insect  alluded  to  is  named — 

5.  Papilio  (Golias)  Hyale,  Linn.— TAe  Pale-clouded  Yellow  Butterfly. 

As  figures  and  descriptions  of  this  handsome  butterfly  are  given  in  the 
British  Entomology  I  and  other  works,  it  is  unnecessary  to  describe  it  here. 
It  flies  in  August  and  September. 

There  is  a  large  hairy  caterpillar  which  lives  on  the  clover,  and  produces 
a  fine  moth  belonging  to  the  Family  Bombycid^,  and  to  the  Genus  Lasio- 
CAMPA;  it  is  named — 

G.  BoMBYX  (Lasiocar)ipa)  Trifolii,  Linn. — The  Grass  or  Clover 
Eggar  Moth. 

Head  short ;  eyes  small ;  horns  inserted  towards  the  hind  part  of  the  head, 
forming  nearly  a  straight  bristle:  in  the  males  they  are  like  two  beautiful 
feathers,  with  a  double  row  of  rays ;  in  the  females  the  bristles  are  merely 

*  149°  Fahrenheit.  t  Herpin's  Memoir,  p.  27. 

+  The  larva  also  feeds  on  Medlcago  sativa,  Trifolium  repcns,  and  T,  subterraneupi, 

§  Fol.  and  Plate  242. 
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serrated.  It  has  no  tongue  or  proboscis,  as  moths  generally  have,  but  in  front 
of  the  head  are  two  small,  short,  hairy  lobes,  being  the  palpi,  or  feelers, 
which,  when  denuded  of  the  hair,  appear  to  be  triarticulate.  The  males  are 
always  smaller  than  the  females ;  the  tnink  is  large,  not  crested.  The  body 
of  the  male  is  attenuated  and  cleft  at  the  apex ;  in  the  female  it  is  stout  and 
somewhat  oval,  being  generally  filled  with  eggs.  The  wings  are  rounded  and 
entire,  and  when  closed  are  deflected,  forming  a  ridge  down  the  back. 

Tliis  moth  varies  greatly  in  colour,  from  a  rusty  gray  to  a  brown  tint, 
and  the  females  are  always  paler ;  the  superior  wings  are  darkest  at  the  base, 
with  a  waved  flesh-coloured  line  towards  the  hinder  margin,  and  near  the 
centre  is  a  white  or  cream-coloured  spot:  the  under  wings  are  of  a  uniform 
colour;  legs  hairy,  stout;  the  feet  composed  of  five  joints,  terminated  by 
distinct  claws  and  little  cushions:  expanse  of  the  wings  in  the  male  nearly'' 
2^  inches ;  the  female  is  larger."^ 

These  moths  must  be  sometimes  very  abundant.  They  are  found  distri- 
buted over  a  great  portion  of  the  south  and  west  of  England.  They  make 
their  appearance  in  Jul}^  and  August,  and  even  as  late  as  September.  The 
males  are  very  active,  flying  rapidly  about  during  the  day,  being  incessantly 
in  search  of  the  sluggish  females,  which  rest  concealed  amongst  the  herbage 
until  they  are  impregnated  by  the  males,  when  they  relieve  their  dilated 
bodies  of  the  large  mass  of  eggs  with  which  they  are  completely  filled ;  and 
having  thus  provided  for  a  future  generation,  the  female  parent  dies. 

The  eggs  are  laid  singly;  they  are  somewhat  globose,  smooth,  yellowish- 
gray,  mottled  with  gray.  The  caterpillars  which  hatch  from  them  are  little 
black  hairy  creatures,  which  change  their  colour  as  they  cast  their  skins, 
and  eventuall}^  become  large,  hairy,  handsome  catei'pillars,  full  3  inches  long, 
and  as  thick  as  a  stout  swan's-quill.  They  have  six  pectoral,  eight  abdominal, 
and  two  anal  feet :  they  are  of  a  pale  smoky  or  ochre  colour ;  the  incisures  of 
the  segments  spotted  with  blue.  The  large  eyes  appear  to  cover  the  head, 
and  the  collar  is  yellowish-red:  the  spiracles  are  reddish. 

When  they  are  full  fed  they  either  spin  a  loose  silken  web  among  the 
dead  leaves  or  bits  of  grass  and  herbage  on  the  surface,  or  they  descend  into 
the  earth  from  one  to  six  inches  deep,  and  there  change  to  pupse,  inclosed  in 
hard,  oval  cocoons,  of  a  brownish -ochre  colom*,  remaining  secure  all  the 
winter  and  spring.  The  following  summer  the  moth  is  perfected ;  it  bursts 
through  its  shroud,  and  comes  forth  to  dry  and  expand  its  wings — the  males 
making  their  appearance  some  days  before  the  other  sex,  so  that  they  are 
strong  and  vigorous  before  they  find  their  partners.     Mr.  J.  J.  Reading, 

*  Sepp's  Nederl.  Insect,  vol.  ii.  p.  51,  Plates  13  and  H. 
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however,  informs  me  that  the  eggs  hatch  in  March,  that  the  caterpillars  feed 
till  the  beginning  of  July,  in  which  month  they  change  to  pupse,  and  that 
the  moths  are  produced  the  latter  end  of  August.  These  discrepancies  in  the 
periods  of  appearance  may  be  reconciled  by  the  fact  that  the  insects  remain 
sometimes  in  the  pupa  state  for  two  years. 

If  the  caterpillars  of  L.  trifolil  were  confined  to  clover -fields,  their 
ravages  would  be  a  very  considerable  evil,  as  they  are  sometimes  found  in 
great  quantities  on  limited  spots  ;  but  few  larvae  subsist  on  such  a  large 
variety  of  food.  It  has  been  ascertained  that  they  will  feed  and  thrive  upon 
various  grasses,  as  well  as  upon  the  white  and  red  clover,  bird's-foot  trefoil, 
the  plantain,  bramble,  the  broom,  young  furze-shoots,  and  the  heath  (Galluna 
vulgaris).  It  is  recorded  by  Mr.  Reading  that  they  will  also  feed  on  oak, 
beech,  ash,  poplar,  willow,  whitethorn,  and  blackthorn. 

A  closely-allied  moth,  named  by  Borkhausen  — 

7.  BoMBYX  (Lasiocampa)  Medicaginis — The  MedicJc  Eggar  Moth, 
is  in  all  probability  a  variety  of  the  foregoing  species,  the  difference  of  the 
food  affecting  the  tint  and  markings  of  the  wings.  The  raale  is  dull  chestnut- 
colour;  abdomen  brighter ;  antennag  dull  ochreous ;  eyes  ash- colom'ed;  superior 
wings  sparingly  speckled  with  ochreous  hairs ;  an  abbreviated  and  sinuated 
fascia  near  the  base,  and  another  beyond  the  middle,  slightly  toothed  on  the 
inside,  dull  ochreous ;  a  cream  coloured  spot  near  the  disk  approaching  the 
costal  margin ;  inferior  wings  rather  paler,  darkest  towards  the  body,  with  a 
curved,  pale,  rather  obscure  line  across  the  middle. 

The  characters  that  distinguish  L.  medicaginis  from  L.  trifolii  are  the 
abbreviated  fascia  next  the  base  of  the  superior,  and  the  obscure  one  across 
the  inferior  wings;  the  breadth  of  that  which  is  parallel  to  the  posterior 
margin  of  the  upper  wings  is  also  greater.* 

The  caterpillars  of  this  variety  were  found  in  the  New  Forest  in  June ; 
they  continued  to  feed  on  heath,  grass,  and  medick,  until  the  beginning  of 
July,  when  they  were  full  grown  and  changed  to  pupse,  from  whence  they 
emerged  the  beginning  of  the  following  August. 

The  eggar  moths,  like  most  other  Lepidoptera,  are  attended  by  parasites, 
one  being  a  minute  fly  belonging  to  the  Order  Hymenoptera  and  the  Genus 
Telenomus;  but  I  am  unable  to  give  the  specific  name.  It  is  known  to 
puncture  the  eggs  of  the  oak  eggar  moth  (L.  quercus),  in  each  of  which  the 
female  lays  an  egg;  when  this  hatches  the  little  maggot  there  finds  sufficient 
nourishment  to  bring  it  to  maturity. 

•  See  Curtis's  British  Entomoloyy,  fol.  and  Plate  181,  where  figures  of  this  moth  and  caterpillar 
are  given. 
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A  large  and  liaudsome  species  of  the  Family  Icuneumonid.e  and  the 
Genus  Peltastes — 

8.  r.  Dentatus,  Fab.— is  si^ecialhj  attached  to  L.  trifoUi* 

It  is  black,  deeply  and  thickly  punctured;  the  horns  are  long,  stout, 
straight,  tapering  to  both  extremities,  and  are  ochreous  beneath ;  nose  yellow ; 
thorax  with  eight  yellow  spots  before  the  insertion  of  the  wings,  and  two  at 
the  base  of  the  scutellum,  which  is  margined  with  yellow  behind ;  abdomen 
elongated,  somewhat  depressed,  and  scarcely  naiTowed  at  the  base,  with  four 
yellow  spots  on  the  first  and  second  segments,  the  remainder  margined  with 
yellow.  Wings  obscm-e-fenniginous;  stigma  and  nervures  brighter.  Legs 
yellow — fii-st  pair  the  palest ;  the  hinder  thighs  striped,  black  inside ;  length, 
8  lines ;  expanse  of  wings,  1 1  lines.  This  ichneumon  is  seen  flying  in  the  sun- 
shine in  June,  in  fir  groves ;  it  has  been  taken  on  the  mountains  of  Westmore- 
land, and  has  been  bred  from  the  pupa  of  Z.  trifolii. 

There  are  two  very  pretty  moths  which  may  be  seen  flying  over  clover- 
fields  diu-ing  the  day  and  sporting  in  the  sunshine,  like  some  of  the  smaller 
butterflies  called  "  skippers."  It  may  be  supposed  that  they  lay  their  eggs 
upon  some  part  of  the  plant,  as  the  caterpillars  which  are  produced  from  them 
feed  upon  the  leaves.  These  moths  belong  to  the  Family  Noctuid^e  and  the 
Genus  Euclidia  ;  one  is  named 

0.  E.  Glyphica,  Linn. — The  Burnet  Moth. 

Head  small,  eyes  somewhat  globose ;  the  horns,  which  are  inserted  on  the 
crown  of  the  head,  are  moderately  long,  and  like  bristles,  but  densely  ciliated 
beneath  in  the  males.  In  front  of  the  face  are  two  recurved  scaly  ijalpi  or 
feelers ;  between  these  is  concealed  a  spiral  tongue,  which,  when  unrolled,  is 
as  long  as  the  horns.  The  thorax  and  body  hairy ;  the  latter  is  short,  obtuse, 
and  tufted  at  the  apex  in  the  male,  but  stout  and  cone-shaped  in  the  female. 
Wings  slightly  deflected,  and  forming  a  triangle  in  repose :  fore  shanks  very 
short,  with  an  internal  spine,  intermediate  furnished  with  several  acute  spines 
on  the  inside,  and  terminated  by  a  very  long  and  a  shorter  spur;  hinder 
shanks  not  much  longer,  but  stouter  and  hairy  outside,  with  a  very  long  and 
a  short  spur  at  the  apex,  and  a  similar  pair  a  little  above  them ;  the  feet  are 
longer  than  the  shanks,  especially  the  front  pair ;  they  are  spiny,  and  com- 
posed of  five  joints,  and  are  terminated  by  minute  claws  and  cushions.  The 
colour  of  the  head  and  thorax  in  this  species  is  orange-brown,  the  body  black, 
with  scattered  ochreous  hairs;  the  tail  more  ochreous;   upper  wings  rosy- 

t  See  Curtis "9  British  Entomology,  fol.  and  Plate  4,  for  figures  and  description. 
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brown,  with  a  dark  brown  patch  at  the  base,  a  broad  rich  brown  fascia  across 
the  middle,  the  ground-colour  forming  a  band  down  the  middle ;  sometimes 
there  is  an  oval  spot  on  the  disk  of  the  same  colour,  and  towards  the  tip  a 

triangular  brown  spot:  vmder 
wings  of  an  orange  colour,  the 
base  and  fringe  black,  as  well  as 
a  border  more  or  less  rayed  intei'- 
nally,  and  two  waved  lines  from 
the  anal  angle  across  the  disk: 
under  side  bright  orange,  with  a 
black  spot  on  the  centre  of  each 
wing,  and  several  of  the  lines 
and  spots  on  the  upper  side 
slightly  apparent.  Expanse  of 
wings  1  inch  to  1  inch  and 
2  lines  (No.  65,  fig.  1). 

The  caterpillars  are  termed 
seTTii-loopers,  from  their  peculiai 
action  in  walking.  They  are  cylindrical,  destitute  of  hairs,  with  six  pec- 
toral, four  abdominal,  and  two  anal  feet  (fig.  2).  They  are  of  a  buff  colour, 
and  striped,  with  the  head  and  belly  brown.  They  feed  on  the  purple 
clover,  and  also  on  a  Verbascum  (mullein),  and  conceal  themselves  generally 
between  the  lower  leaves  of  the  clover.  They  undergo  their  transformations 
in  that  situation  in  an  elongated  white  cocoon.  The  chrysalis  is  brown, 
powdered  with  blue ;  the  apex  is  spined.  They  remain  in  this  state  until  the 
beginning  of  June,  when  the  moths  hatch:  they  are  particularly  attached  to 
chalky  districts. 

The  other  species  alluded  to  is — 

10.  EucLiDiA  Mi,  Linn.— ^Ae  Shij)ton  Moth. 

It  is  griseous ;  upper  wings  with  a  broad  blackish  band,  margined  with 
ochre,  bilobed  towards  the  interior  margin,  with  a  round  black  dot  towards 
the  costa,  and  a  large  lunate  one,  edged  externally  with  ochre,  beyond  it: 
an  ochreous  stripe  and  a  row  of  conical  black  spots  towards  tlie  posterior 
margin;  under  wings  black,  with  a  large  bright  ochreous  spot  near  the  base, 
and  two  waved  bands  divided  by  black  veins,  often  forming  spots:  fringe 
ochreous,  spotted  with  black;  margins  of  abdominal  segments  pale;  under 
side  orange,  with  black  spots  and  angulated  lines :  expanse  of  wings  rather 
more  than  1  inch  (fig.  3,  in  repose).  The  caterpillars  feed  on  clover,  lucern, 
yellow  medick  (Medicago  falcata),  and  grasses,  and  arrive  at  maturity  in  the 
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end  of  August.  They  are  similar  to  tliose  of  E.  glypldca,  but  are  of  a 
whitish  lilac  colour,  sometimes  inclining  to  ochre,  and  striped.  They  have 
twelve  legs,  and  form  a  loop  in  walking  (fig.  4).  They  must  be  tolerably 
abundant,  as  the  moths  are  very  common  and  widely  spread  over  England, 
Wales,  and  Scotland :  they  are  found  in  May  and  June. 

It  appears  that  clover  crops  are  not  exempt  from  the  inroads  of  the 
curious  little  worms  called  Vibrio ;  for  it  is  stated  in  the  Gardeners'  Chronicle 
of  the  20th  of  March,  1852,  by  Mr.  Murcott,  of  Leamington,  that  he  had  di.s- 
covered  in  the  interior  of  red  clover-seed  some  worms  which  he  believed  to 
be  a  Vibrio. 

Tares. 

Tares  are  infested  by  multitudes  of  insects,  the  larvse  of  beetles,  moths, 
and  flies ;  amongst  the  latter  is  one  which  reduces  the  seed  crop  to  a  great 
extent.  In  July  the  flower-heads  are  often  distinctly  distorted;  and  on 
opening  them  numbers  of  maggots  are  found  concealed  in  and  amongst  the 
calyces  or  cups  of  the  flowers,  where  they  eat  into  the  base  and  entirely 
consume  the  incipient  pod.  These  little  larvse  are  1  line  long,  of  an  orange 
colour,  tapering  to  the  head,  and  blunt  at  the  tail.  In  all  probability  they 
are  the  ofispring  of  some  species  of  Cecidomyia  allied  to  the  wheat-midge. 

Vetches  are  also  seriously  injiu'ed  by  the  maggots  of  a  little  weevil — 

11.  Apion  Pomon.e,  Fab.;  A  coerulescens,  Kirhy. 

This  weevil  is  larger  than  the  clover  Apions  which  have  just  been 
described ;  the  female  is  of  a  black  colour,  entirely  clothed  with  very  short 
hoary  hairs;  head  pmictm-ed;  rough  between  the  eyes;  proboscis  short, 
thick,  hairy,  punctm-ed,  apex  attenuated  and  curved  downward,  dilated  at  the 
middle  beneath  (Plate  P,  fig.  12);  horns  moderately  long  (fig.  13),  inserted 
in  cavities  at  each  side  of  the  proboscis  towards  the  base ;  eyes  prominent ; 
the  trunk  black  with  a  bluish  tint,  broadest  behind,  with  a  channel  before 
the  scutel,  punctured,  and  with  hairs;  wing-cases  covering  the  body,  oval, 
narrowest  at  the  base,  bluish,  with  longitudinal  punctured  furrows,  the  spaces 
between  them  flat.  A  pair  of  ample,  nearly  transparent  wings,  are  folded 
beneath  the  wing-cases  in  repose.  The  six  legs  are  moderately  long,  the 
feet  four-jointed,  the  third  bilobed,  the  fourth  with  two  small  claws  (fig.  14). 
The  riiale  is  similar  to  the  female,  but  the  proboscis  is  smooth,  shining,  and 
more  attenuated;  forehead  between  the  eyes  with  two  impressions  (fig.  15); 
the  horns  with  the  first  joint  reddish  at  the  base.  It  varies  in  length  from 
If  to  2^  lines  (fig.  IG;  17,  the  same  flying,  and  magnified). 

They  fly  well,  even  when  the  sun  does  not  shine,  especially  the  males. 
As  early  as  May  these  weevils  are  found  on  the  whitethorn,  and  are  abim- 
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dant  until  the  autumn  on  heaths,  fir-trees,  and  oaks ;  they  also  inhabit  hedges, 
and  must  frequently  abound  in  cultivated  fields,  as  I  have  ascertained  that 
the  female  deposits  her  eggs  in  the  pods  of  the  bush- vetch  (Vicia  scpium), 
and  the  following  are  my  observations  on  the  economy  of  this  weevil.  The 
end  of  July,  1847,  I  found  in  a  field  of  tares  or  vetches  {Vicia  sativa),  left 
for  seed  and  partly  ripe,  a  great  number  of  the  pods,  which  were  more  or  less 
distorted  (fig.  18).  On  opening  them  I  found  the  seeds  partially  eaten,  some 
with  only  a  hole  in  them  (fig.  19),  surrounded  by  abundance  of  brown  and 
white  excrement ;  other  seeds  were  hollowed  out,  and  a  cell  formed  in  each 
of  them,  of  an  oval  form,  but  irregular;  in  these  cells  was  either  a  fat 
maggot  (fig.  20?"^  21,  the  same  magnified)  or  a  pale  ochreous  pupa,  which  I 
at  once  saw  was  that  of  some  weevil.  On  the  16th  of  August  three  speci- 
mens of  Apion  pomonce  hatched — one  male  and  two  females.  When  fii'st 
disclosed  they  were  of  a  dirty  ochreous  tint ;  the  head  and  disk  of  the  thorax 
soon  became  blackish,  as  well  as  the  legs,  the  thighs  having  a  large  and  the 
shanks  a  small  ochreous  spot  on  each;  and  eventually  the  beetle  became 
black  and  hard. 

Experience  shows  that  the  bush- vetch  (Vicia  se'piwm)  is  difficult  to  culti- 
vate on  a  large  scale,  the  seeds  being  generally  devoured  by  the  larvae 
of  a  species  of  Apion  (probably  A.  pundiger,  the  A .  pundifrons  oi  Kirby), 
said  to  resort  to  this  vetch  only,  which  larvae  are  again  the  prey  of  a 
species  of  minute  ichneumon.  Apion  suhsulcatura  also  inhabits  the  same 
plant. 

Vicia  sepium  likewise  affbrds  nourishment  to  a  minute  caterpillar,  which 
mines  and  feeds  on  the  pulp  of  the  leaves.  It  is  the  ofifspring  of  a  beautiful 
little  moth  included  in  the  Family  Tineid.^,  and  forms  one  of  the  members 
of  a  ratlier  numerous  group  or  Genus  which  is  recognized  by  modern  authors 
as  LiTHO  COLLETIS,  and  has  been  described  by  Zeller  as — 

12.  L.  Bremiella. 

"The  head  is  fuscous,  face  and  palpi  silvery;  antennae  fuscous,  the  tip 
whitish  in  certain  lights ;  anterior  wings  rather  dark  safii'on,  with  a  short, 
straight  basal  streak  about  a  third  of  the  lengtli  of  the  wing,  dark,  margined 
on  both  sides ;  in  the  middle  is  an  angulated  silvery  white  fascia,  margined 
with  black  internally,  and  with  a  few  black  scales  on  its  outer  mai-giu; 
beyond  are  three  small  silvery  white  streaks  on  the  costa  (the  third  some- 
times wanting) ;  they  are  internally  margined  with  blfick.  Intermediate 
between  these  are  two  larger  triangular  silvery  white  spots  on  the  inner 

*  Although  I  breil  this  weevil,  T  cannot  be  certain  that  these  larva;  are  not  the  maggots  of  .some 
parasite. 
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margin,  dark-mcorgined  on  both  sides ;  on  the  apex  of  the  wing  lies  a  rather 
small  oval  black  spot ;  hinder  marginal  line  dark  fuscous ;  cilia  beyond  pale 
gray.     Posterior  wings  gray,  with  paler  cilia." 

Expanse  of  the  wings,  3^  to  4^  lines*  The  larva  mines  the  leaves  of 
various  species  of  Vicm.  Mn  Stainton  found  them,  in  the  end  of  September, 
by  the  side  of  a  wood.  The  leaves  at  that  time  contained  full-grown  larvae 
and  pupae  in  some  abimdance.  The  moth  appeared  a  few  days  after.  There 
are  evidently  two  broods  in  a  year:  the  caterpillars  of  one  feeding  in  July, 
those  of  the  other  in  September.  Some  of  the  latter  become  moths  in 
October,  whilst  othere  remain  in  the  chrysalis  state  until  the  following 
spring.  I  am  indebted  to  Mr.  J.  W.  Douglas  for  the  following  additional 
observations  relative  to  the  singular  economy  of  this  little  insect: — 

"I  have  inclosed  a  few  leaves  of  Vicia  sepium,  in  which  the  pupae 
were,  to  show  the  bladder-like  effect  produced  by  the  feeding  of  the  larvae. 
The  two  skins  are  quite  separated.  We  do  not  find  these  larvae  on  every 
plant,  but,  where  they  do  occur,  every  leaflet  on  a  stem  is  frequently  tenanted. 
It  has  been  remarked,  in  Germany,  that  this  species  is  found  on  the  Vicia 
only  when  it  grows  at  the  margin  of  woods,  and  our  experience  in  this 
country  hitherto  agrees  with  this." 

Mr.  Douglas  has  also  kindly  communicated  to  me  notices  of  the  following 
species  of  some  allied  minute  moths  whose  economy  is  connected  with  the 
trefoils ;  but  as  they  are  not  known  to  affect  the  crops,  we  need  only  refer 
to  them  here. 

13.  Gelechia  Anthyllidella,  Hlibner's  Tinecc,  fig.  330. 

The  caterpillars  feed  in  April  and  June  on  the  united  leaves  of  the 
red  and  white  clovers,  AnthylUs  vulneraria  and  OnohrycJds  satlva:  the 
moths  hatch  in  May  and  August.     Another  species  is — 

14.  CoLEOPHORA  DiscoRDELLA,  Zeller.     Llimcea  Eiitom.,  vol.  iv.  p.  301. 

In  spring  and  autumn  the  caterpillars  are  found  in  little  cases  attached 
to  the  leaves  of  Lotus  corniculatus,  and  the  moths  from  them  make  their 
appearance  in  June  and  July.     A  third  species  of  these  little  moths  is — 

15.  CoLEOPHORA  Deauratella,  Lienig.  Isis  von  Oken  for  1840,  p.  205. 

The  moths  being  alwaj's  found  in  clover  fields,  it  is  presumed  that  the 
caterpillars  feed  upon  the  leaves,  but  at  present  they  are  unknown. 

On  the  12th  of  February,  1841,  Professor  Henslow  sent  me  some  tares; 

*  Stainton,  Entomologists'  Annual,  1856. 
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at  the  base  of  the  calyx  were  two,  three,  or  four  little  maggots,  which  had 
eaten  out  the  germen,  but  sometimes  without  touching  the  base  of  the  pod 
or  the  corolla  (fig.  22).  They  were  of  a  pale  yellowish  white  with  orange, 
forming  an  interrupted  line  down  each  side  of  the  back,  and  spreading 
towards  the  apex,  which  was  slit ;  they  were  granulated  or  punctured,  with 
a  pair  of  short  rigid  bristles  on  each  side  of  the  head  (fig.  23 ;  24,  the  same 
magnified).  They  were  probably  the  larvae  of  some  Apion,  but  they  all 
died,  owing  to  the  tares  being  kept  too  dry. 

On  the  12th  of  July,  1848,  I  examined  about  an  acre  of  vetches  in  a 
field,  three-quarters  of  which  had  the  flower -heads  distorted,  and  could 
produce  very  little  or  no  seed.  The  leaflets  in  many  instances  were  blotched 
with  brown,  and  on  opening  the  heads  I  found  numbers  of  maggots  con- 
cealed in  and  between  the  calyces ;  they  ate  into  the  base,  and  were  visible 
only  on  forcing  open  the  calyces;  some  of  the  heads  were  advancing  to 
flower,  and  in  the  withered  flowers  were  one  or  two  of  these  maggots, 
which  had  entirely  consumed  the  incipient  pod.  Whether  these  were  the 
maggots  or  not  of  A'pion  fomonce  I  am  unable  to  say.  At  the  same  time 
there  were  also  many  ocTireous  apterous  larvse  of  some  Thrips,  and  likewise 
little  lead-coloured  transparent  ones  running  amongst  the  heads  of  flowei'S, 
which  were  the  larvse  of  a  Nitidula,  or  some  other  little  beetle.  These  were 
accompanied  by  a  minute  species  of  Acarus,  or  mite,  which  fed  upon  the 
Thrips. 

Sainfoin. 

It  is  the  practice  in  chalky  districts  to  sow  sainfoin,  which  is  kept 
down  for  some  years;  and  when  the  land  is  again  broken  up  it  is  sure 
to  yield  a  plentifid  crop  of  wireworms.  It  is  customary  to  burn  the  sur- 
face after  paring  it ;  but  this  does  not  always  preserve  the  succeeding 
crop  of  turnips,  &c.,  from  the  ravages  of  the  wireworm.  Mr.  W.  Leyland 
Woods,  of  Chilgrove,  near  Chichester,  informs  me,  that  part  of  a  field  so 
treated  produced  a  good  piece  of  Swedish  turnips,  whilst  the  rest  of  the  field 
failed.  He  observed  that  when  the  land  was  pared  in  March  there  was  no 
injury  to  the  crop,  but  the  longer  the  work  was  delayed  in  the  spring  the  less 
was  the  hope  of  retaining  the  plant.  Mr.  Woods  suggested  watering  the  land 
with  gas-tar  water,  but  whether  this  proved  an  eflfectual  remedy  I  have  not 
learned. 

Sainfoin  is,  like  most  of  the  other  trefoils,  the  favourite  resort  of  the  little 
weevils  to  whicli  we  have  so  often  alluded  in  tliis  chapter.  One  is  named  by 
Mr.  Walton— 
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IG.  Apion  Hedysari. 

The  male  has  been  named  by  Schonherr  A.  livescerum,  and  the  female 
A.  traiislatitinm. 

It  inhabits  the  sainfoin  (Hedysarum  onohrycJiis),  and  is  found  in  chalky 
districts  in  Kent,  in  abundance,  from  May  to  October.  Mr.  Walton  describes 
this  apion  as  of  a  "plumbeous  black  colour,  glossy,  sparingly  clothed  with 
fine  cinereous  hairs;  head  subquadrate;  the  vertex,  adjoining  the  thorax, 
smooth ;  the  frons  posteriorly  slightly  convex,  closely  punctured  between  the 
eyes,  commonly  flat,  sometimes  depressed,  longitudinally  rugose-punctate, 
with  one  or  two  impunctate  striae,  more  or  less  distinct;  eyes  prominent; 
rostrum  moderately  stout,  nearly  as  long  as  the  head  and  thorax  together, 
curved,  a  little  attenuated  in  front,  rather  thickly  punctulated  throughout, 
black  and  slightly  glossy;  antennae  medial,  rather  longer  than  the  rostrum, 
totally  black:  thorax  very  little  longer  than  broad,  sub-cylindrical,  broader 
behind  than  before,  the  anterior  margin  elevated,  laterally  scarcely  dilated, 
convex  above,  coarsely  and  thickly  punctured  posteriorly  with  a  deep  dorsal 
channel  more  or  less  abbreviated  in  front,  plumbeous,  black,  and  shining: 
scutellum  triangular,  black ;  elytra  long  -  obovate  ;  the  shotJders  nearly 
rectangular;  the  humeral  callus  elevated;  convex  above,  deeply  punctate- 
sulcate,  the  interstices  flat,  transversely  rugulose,  sometimes  coriaceous, 
greenish  blue,  rarely  blue  or  blue-black ;  legs  moderately  long,  black.  Male, 
1^  to  1|  line  long. 

"  The  female  differs  in  having  the  head  narrower ;  the  rostrum  longer, 
slender,  filiform,  and  shining;  the  antennae  inserted  behind. the  middle  of 
the  rostrum."* 

Nothing  is  at  present  known  of  the  transformations  of  this  weevil ;  but  as 
it  is  so  abundant  in  the  flower-heads  of  the  sainfoin,  and  the  above  accurate 
description  will  enable  the  naturalist  to  identify  the  species,  I  hope  that  ere 
long  its  economy  will  be  ascertained. 

We  may  notice  that  Lotus  corniculatus  (the  common  bird's- foot  clover) 
su])])OYiii  A jnon  loti,  which  is  abundant  on  that  plant  in  June;  and  the 
flowers  of  the  same  plant  are  sometimes  strangely  metamorphosed  in  appear- 
ance by  a  little  midge  called  Cecidomyia  Loti 

Apiox  Ervi  and  A.  Lathyri  are  found  on  Lathyrus  pratensis  (ever- 
lasting tare). 

AriON  ViCLE  is  plentifully  formd  upon  the  wood- vetch  {Vicia  sylvatica). 

*  See  Ann.  and  Mag.  Nat.  Hist.,  vol.  xiii.  p.  49. 
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Lathyrus  Nissolia  (crimson  grass-vetch)  is  particularly  subject  to  the 
depredations  of  an  apion. 

Another  beetle  has  recently  been  observed  to  injure  the  tares;  and  were 
it  to  appear  annually  in  such  great  abundance  as  it  did  on  one  occasion,  its 
ravages  would  prove  a  great  loss  to  the  cultivator.  In  July,  1850,  Mr.  F. 
Bond  exhibited  before  the  Entomological  Society  of  London  the  larvse  and 
beetles  of  a  species,  named  Chrysomela  polygoni,  which  had  destroyed  many 
acres  of  .tares  in  Cambridgeshire.  It  also  inhabits  the  dock,  sorrel  (Rumex 
acetosd),  and  knot-grass  (Polygonum  aviculare),  from  whence  the  beetle 
receives  its  name  of  i^lygoni.  On  these  plants  it  is  generally  abundant 
from  the  early  spring  to  midsummer. 

17.  Chrysomela  (Phcedon)  Polygoni,  Linn. 

It  is  oblong-ovate  and  very  convex  (fig.  2.5 ;  2G,  the  same  magnified)  ; 
the  mouth  comprises  an  upper  lip  (fig.  27),  two  mandibles  or  jaws  for  biting 
(fig.  28),  two  maxillae  with  two  palpi  or  feelers  (fig.  29),  and  an  under  lip  witli 
two  small  feelers  (fig.  30) ;  the  horns  are  moderately  long,  black,  eleven- 
jointed,  slender  at  the  base,  and  thickened  at  the  apex  into  a  club  (fig.  31) : 
it  is  finely  punctured;  head  small,  greenish,  or  deep  blue;  thorax  convex, 
broader  than  long ;  the  lateral  margins  not  thickened,  shining,  entirely  red- 
dish ;  wing-cases  rather  more  deeply  punctured  than  the  tliorax,  violet-blue 
or  green ;  beneath  them  is  concealed  an  ample  pair  of  wings :  breast,  middle 
of  the  under  side  of  the  thorax  and  the  abdomen  blue ;  tip  of  the  latter  and 
the  shortish  legs  reddish.  The  feet  are  slender  and  four-jointed  (fig.  32): 
length,  If  to  2|  lines. 

The  lucern  in  France  (Medicago  sativa)  suffers  severely  from  a  beetle 
which  does  not  inhabit  England.  I  shall  therefore  only  briefly  notice 
its  economy.     It  is  the — 

18.    COLASPIS  ATRA 

of  authors,  which  eats  off*  the  leaves  in  the  perfect  as  well  as  in  the  lai-va 
state,  leaving  only  the  foot-stalks ;  so  that,  instead  of  getting  four  crops,  a.<? 
the  farmer  ought  to  do,  he  rarely  gets  two.  Thus  this  insect  is  a  worse 
enemy  to  the  lucern  than  the  Apion  apricans  is  to  the  clover.* 

Clover  and  artificial  grasses  are  said  to  suflTer  from  the  inroads  of  the 
ladybirds,  which  is  a  very  curious  fact,  the  favourite  food  of  the  British 
species  being  the  Aphides,  as  we  have  shown  in  an  early  chapter.! 

*  See  Ann.  Ent.  Soc.  de  France,  1844,  p.  271.  t  Chapter  iii.  p.  63. 
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19.  COCCINELLA  IMPUNCTATA 
is  reported  by  Dr.  Hammerschmidfc  and  Mr.  Heeger  to  do  mischief  in  its 
larva  state  to  various  sorts  of  clover,  the  tare,  sainfoin,  and  lucern  {Medicago 
sativa,  Linn.),  by  consuming  the  cellular  tissue  of  the  leaves.  The  larva  is 
yellowish  white,  with  small  green  spots,  the  upper  side  clothed  with  prickles. 
It  changes  to  a  pupa  of  similar  colour,  and  slightly  hairy.  The  beetle  is 
nearly  semi-globose,  yellowish  red  above,  pitchy  beneath,  a  spot  on  the 
thorax,  and  the  legs  are  reddish  brown. 

It  is  in  dry  seasons  and  poor  soils  that  the  clover  suffers  most  from  these 
insects,  as  the  produce  is  then  so  small  that  they  are  not  distui'bed  by 
repeated  mowing ;  whereas  in  moist  seasons  a  more  rapid  growth  is  acquired, 
and,  the  crop  being  often  cut  and  carried  from  the  field,  the  insects  cannot 
pass  through  their  metamorphoses.  This  ladybird  is  common  everywhere  in 
Germany  annually ;  but  I  do  not  remember  its  occurrence  in  England :  at 
all  events  it  does  no  mischief  here. 

Plant-lice. 

The  clover  crops  do  not  seem  to  suffer  from  the  attacks  of  Ai^hides;  but 
vetches,  like  pease  and  beans,  are  frequently  infested  by  them. 

20.  Aphis  Vicle,  Fah. ;  A.  Pisi,  Curt. 

I  have  found  this  species  in  abundance,  in  May  and  June,  on  vetches. 
At  that  time  the  apterous  females,  as  I  presume  them  to  have  been,  were 
very  large  and  of  a  bright  green  colour.  In  the  middle  of  June  I  observed 
families  of  all  sizes  of  the  same  species  infesting  the  heads  of  gray  pease : 
these  were  also  all  apterous ;  but  in  the  beginning  of  July  the  wdnged  speci- 
mens made  their  appearance,  and  were  no  less  plentiful  on  the  broom. 

Mr.  F.  Walker,  who  is  so  well  conversant  with  the  economy  of  the  ^p'^^" 
des,  has  favoured  me  with  the  following  observations  on  the  species  just 
alluded  to.  The  variety  of  names  it  bears,  and  the  multitude  of  plants 
which  this  plant-louse  inhabits,  will  give  some  faint  idea  of  the  time  and 
labour  required  in  the  investigation  of  such  subjects. 

Mr.  Walker  says — 

"  I  believe  that  the  synonyms  of  -4p/as  pisL  (the  gi-een  dolphin)  stand 
thus: — ApMa  JJlmaricc,  Schrank,  'Fauna  Boicaf  Aphis  onohrychls,  Fons- 
colombe,  'Ann.  Soc.  Ent.  France,'  x.  169-9;  Ai^his  jnsi,  Kaltenbach,  'Mon. 
Pflan.,'  L  23-11,  Curt. ;  Aphis  lathyri,  Sir  Oswald  Mosley,  '  Gard.  Chron.,'  i. 
G84,  It  feeds  on  Spiraea  Ulmaria,  Genista  Anglica,  Spartium  scoparium 
and  Cytisus,  Colutea  arborescens,  Lathyrus  odoratus  and  pratensis,  Pisum 
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sativum  and  arvense,  Phaseolus  vulgaris  and  Tnultiflorus,  Vicia  se'piuim 
and  sativa,  and  Faha,  Ervum,  Hedysaru7)i,  Onohrychis,  Lotus  corniculatus 
Andutiginosus,  Trifolium  pratense  and  repens  and  filiforme,  Ononis  repens 
and  liircina,  Geum  urbanum,  Epilobium  montanum,  Capsella  bursor-pas- 
toris,  Chcerophyllum  temulentum  and  sylvestre,  A  rtemisia  absinthium,  and 
Tanacetum  vulgare." 

The  viviparous  wingless  female. —  Large,  yellowish  green,  or  green, 
sometimes  rose  colour  or  purple ;  antennae  brown  or  black,  nearly  as  long 
as  the  body.  Abdomen  attenuated  at  the  tip;  tubes  about  one  quarter 
the  length  of  the  body ;  legs  long ;  knees,  tarsi,  and  tips  of  tibiae  black  or 
brown. 

The  viviparous  winged  female. — Like  the  wingless  female.  Thorax  buff 
colom- ;  wings  vitreous ;  tips  of  the  veins  very  slightly  clouded. 

The  winged  nude. — Black  or  brown;  antennae  longer  than  the  body; 
femora  and  tibiae  more  or  less  yellow  towards  the  base. 

Snake  Millipedes. 

On  the  21st  May,  1845,  I  received  an  interesting  communication  from 
Mr.  Frederick  Kelly,  of  Northfleet,  Kent,  relative  to  his  crop  of  lucern, 
which  was  suffering  much  from  the  presence  of  large  numbers  of  a  snake 
millipede,  which,  on  examination,  I  found  was  a  species  named  Julus  Londi- 
nensis*  The  plants  forwarded  to  me  had  the  stems  deprived  of  tlie  bark  close 
to  and  under  the  surface  of  the  soil,  and  no  doubt  had  been  thus  injured  by 
the  Julus.  The  leaves  were  dead  on  the  branches.  As  the  snake  millipedes 
have  been  described  and  figured  in  this  volume,!  and  their  habits  and 
economy  thoroughly  investigated,  I  shall  only  add  Mr.  Kelly's  own  account 
of  the  damage  done  to  his  crops  of  lucern  by  /.  Londinensis.  It  was  at  the 
above  date  "in  great  numbers  round  my  lucern -plants.  All  I  send  were 
taken  this  morning  from  two  plants ;  these  worms  [millipedes]  get  amongst 
the  lower  shoots  on  the  surface  of  the  ground,  some  few  burying  themselves 
a  little  below."  Mr.  Kelly  concluded,  from  the  yellow  and  faded  appearance 
of  the  plants,  that  these  animals  were  the  cause,  for  at  the  roots  of  the  green 
and  healthy  plants  he  could  find  none  of  the  millipedes.  There  were  also  a 
few  wireworms  on  the  ground,  which  might,  he  thought,  assist  in  the  mis- 
chief. In  order  to  destroy  the  wireworms,  Mr.  Kelly  gave  his  land  the  year 
before  a  dressing  of  soda-ash.  He  further  stated  that  this  portion  of  the  land, 
which  was  in  beans  when  he  wrote,  was  healthy  and  free  from  millipedes. 
Mr.  Kelly  then  adds:— 

*  Chapter  vii.  page  202.  i  Ibid. 
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"  Tliiuking  to  destroy  these  dark-brown  worms,  I  dressed  a  row  of  luceni, 
a  week  since,  with  soda-ash,  putting  a  small  quantity  near  each  root ;  another 
row  with  a  solution  in  water  of  soda- ash;  and  I  tried  a  row  with  flower  of 
sulphur.  The  dry  soda-ash  appears  to  have  driven  the  greater  part  of  the 
worms  from  the  surfjice  to  a  few  inches  below  it ;  the  solution  appears  to  have 
nearly  sent  them  away  from  the  plants  to  which  it  was  applied,  but  the  plants 
themselves  appear  injured  by  the  application,  and  I  therefore  fear  to  go  on 
with  it ;  the  sulphur  has  produced  no  effects  on  either  plants  or  worms,  except 
that  the  latter  have  taken  themselves  out  of  immediate  contact  with  it." 

As  the  best  modes  of  destroying  the  suake  millii)edes  have  been  fully  dis- 
cus-sed  in  the  chapter  already  alluded  to,  we  need  not  fm-ther  comment  on 
that  part  of  their  history. 

Snails  and  Slugs. 

As  these  animals  frequently  swarm  in  our  fields  and  gardens,  and  unques- 
tionably consume  a  large  amount  of  the  clover  crops,  we  cannot  introduce 
their  history  on  a  better  occasion  than  the  present.  There  are  several  species 
of  snails  which  are  denizens  of  our  fields  and  hedges. 

Snails  and  slugs  being  hermaphrodites,  every  individual  is  capable  of  pro- 
ducing eggs. 

21.  Helix  hortensis  (called  also  H.  aspersa) — the  Garden-snail. 

The  eggs  of  this  species  are  laid  in  heaps  in  the  earth,  amounting  to  a 
considerable  number ;  I  have  found  at  least  eighty  in  one  cluster.  They  are 
globular,  whitish,  shining,  and  not  bigger  than  large  shot  (No.  QQ,  fig.  1). 
In  damp  situations  they  soon  hatch, 
when  they  become  at  once  little, 
thin,  transparent,  and  nearly  col- 
ourless shells  (fig.  2).  They  shortly 
increase  to  double  the  size,  even 
when  they  have  had  nothing  to  feed 
upon;  they  then  assume  a  dark 
ochreous  colour,  with  three  imper- 
fect rings,  composed  of  brownish 
dots  and  streaks,  and  a  transverse 
line  of  the  same  colour  next  the 
pale  lip  or  margin,  and  these  spots  seem  to  vary  as  the  animal  withdraws  or 
extends  itself,  owing  to  the  dark  tints  shining  through  the  semi-transparent 
shell  (fig.  3).  As  the  snail  grows,  it  has  the  faculty  of  enlarging  the  shell 
from  its  own  secretions,  and  when  full  grown  it  is  as  large  as  a  moderately 
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sized  plum  (fig.  4) ;  it  is  convoluted,  obliquely  striated,  of  an  ochreous  colour, 
and  variegated  with  j)itchy  spots,  giving  it  a  marbled  appearance,  and  form- 
ing two  or  three  transverse  bands:  the  lip  is  ochreous,  the  margin  reflexed; 
the  under  side  is  smooth  and  white,  with  a  pinkish  tint.  The  inliabitant  of 
the  shell  at  this  period  is  2  or  3  inches  long,  when  at  full  stretch:  it  is 
scored  or  wrinkled,  like  the  lengthened  meshes  of  a  net,  whitish,  with  the 
back  and  head  of  a  pale  inky  or  slate  colour ;  the  four  horns  are  retractile, 
the  superior  pair  being  the  longest,  slightly  tapering,  with  a  globular  knob 
at  the  extremity  containing  a  black  dot,  which  is  probably  the  eye,  and,  if 
one  of  these  sensitive  horns  be  touched,  it  is  instantly  withdrawn  and 
shortened :  the  two  inferior  horns  are  much  smaller,  and  below  these  is  placed 
the  mouth  (fig.  5). 

Drought  and  cold  are  inimical  to  snails ;  they  therefore  are  only  in  full 
activity  in  damp  situations,  and  after  showers  in  mild  weather,  when  they 
come  out  to  feed,  giving  the  preference  to  the  night.  On  the  approach  of 
winter  they  hide  themselves  and  adhere  closely  to  stones,  palings,  &c.,  and 
even  to  one  another,  by  means  of  a  slimy  secretion  with  which  they  close  the 
orifice  of  the  shell:  thus  hermetically  sealed,  the  an  is  entirely  excluded. 
They  there  remain  secure  and  dormant,  and  can  thus  retain  their  vitality  for 
incredibly  long  periods,  even  for  fourteen  or  fifteen  years. 

Two  smaller  snails  named  H.  virgata  and  H.  rufescens,  are  in  the  utmost 
profusion  on  the  borders  of  fields  of  every  description,  as  well  as  pasture 
lands  in  chalky  districts.  In  Kent  they  may  absolutely  be  collected  by 
bushels. 

A  large  and  handsome  species,  H.  nemoralis,  is  exceedingly  abundant  in 
hedges,  upland  pastures,  and  clover-fields.  Snails  are  a  favourite  food  of  the 
thrush  and  blackbird,  as  is  evident  by  the  number  of  broken  shells  one  sees 
along  hedgerows  and  banks  where  those  birds  resort,  especially  in  the 
spring.  It  is  also  a  singular  fact  that  glowworms  {Lannpyris  noctiluca)* 
and  the  female  of  an  allied  genus  named  Drilus  Jiavescens,  feed  upon  snails. 

Slugs. 

The  depredations  committed  by  snails  on  the  crops  are  insignificant  com- 
pared with  the  ravages  of  slugs.  There  are  few  seasons  of  the  year  when 
slugs  are  inactive,  for  even  in  mild  winters  they  are  concealed  in  the  earth  and 
come  out  to  feed ;  but  it  is  in  spring  and  autumn  that  they  do  the  most  mischief 
This  is  so  well  known  by  every  farmer  and  gardener,  that  we  need  only  allude 
to  that  part  of  tlieir  history. 

*  Curtis's  British  Entomology,  fol.  and  PLite  698. 
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Slugs  lay  their  eggs  in  humid  spots,  and  they  hatch  in  three  or  four 
weeks.  I  may  mention  that  in  pulling  up  some  grass  at  the  end  of  Sep- 
tember I  found  numbers  of  eggs  at  the  roots,  with  nmltitudes  of  slugs  and 
many  snails.  The  slugs  were  of  the  milky  sort,  and  I  doubt  not  that  some 
of  the  eggs,  which  were  of  the  size  of  turnip -seeds,  were  laid  by  them.  With 
them  was  also  a  pair  of  the  large,  ochreous  rough  slug,  laying  eggs,  and  on 
crushing  them  a  string  of  full-sized  eggs  were  protruded  from  each  slug. 
The  eggs  were  contained  in  a  tubular  vessel,  and  appeared  then  opaque- 
white,  owing  to  the  membrane  covering  them.  These  lai-ge  eggs  varied  in 
form :  they  were  principally  oval,  but  a  few  were  nearly  globular,  and  some 
of  them  were  conical  at  one  end.  They  were  ochreous  yellow,  and  like  bags 
of  jelly.  A  few  weeks  previously  I  had  found  at  the  roots  of  another  plant 
a  large  mass  of  these  eggs. 

The  scientific  name  of  sluss  is — 


LiMAX. 

They  have  four  tentacula  or  feelers,  which  are  very  sensitive,  and  are 
concealed  in  repose.  At  the  tips  of  the  longer  pair  are  placed  the  eyes.  They 
have  a  fleshy  shield  covering  a  horny  plate,  and  are,  like  snails,  hermaphro- 
dite, the  aperture  on  the  right  side  opening  into  the  organs  of  generation  and 
of  respiration. 

The  species  vary  greatly  in  colour,  and  measure  from  I  inch  to  5  inclies 
in  length.     The  first  of  the  three  commonest  species  is — 

22.  Llmax  agrestis — the  Milky  Slug. 

It  is  whitish  or  ash-coloured,  with  black  tentacula,  either  immaculate  or 
with  scattered  black  specks  and  a 
yellowish  shield  (No.  67,  fig.  1). 

23.  L.   ATER — the  Black  Slug — 

is  furnished  with  deep  wrinkles, 
and  has  a  rough  shield:  it  is  some- 
times deep  black,  pale  or  white 
beneath,  with  a  yellowish  mouth 
and  a  pale  greenish  ridge  down 
the  back.  Sometimes  it  is  of  a 
dusky  or  chestnut  colour,  with  a 
yellowish  streak  on  each  side 
(fig.  2).  L.  empiricorum  is  merely  an  adult  variety  of  the  former  species 
(fig.  3,  in  repose ;  fig.  4,  the  eggs). 
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24^.  L.  MAXBius — the  Black-striped  Slug — 

grows  to  the  length  of  5  inches :  it  is  ash-coloured,  sometimes  spotted,  or  with 
a  black  sliield  and  the  body  striped  with  black ;  or  with  fine  whitish  streaks, 
the  lower  one  interrupted ;  or  with  the  body  edged  with  white. 

Limax  ater  is  recorded  to  have  eaten  sea-sand,  paper,  and  meat.* 
L.  rufus  and  agrestis  are  very  partial  to  firm  and  crisp  fungi  and  damp 
boleti;  but  of  all  the  vegetables  which  slugs  feed  upon  there  are  few,  proba- 
bly, more  acceptable  to  them  than  clover  and  vetches. 

Abundance  of  remedies  for  destroying  slugs  will  be  found  in  the  Gar- 
deners' Chronicle  and  various  works  on  horticulture ;  and  it  is  not  so  difficult 
to  decoy  and  destroy  them  in  gardens ;  but  in  turnip  and  pea  fields,  young  corn 
crops,  clover-layers,  &c.,  their  destruction  is  almost  impracticable.  I  expect 
that  ducks  turned  into  our  fields  are  by  far  the  most  effectual  remedy ;  but 
no  doubt,  if  cabbage  leaves  or  shces  of  turnips  be  scattered  along  the 
furrows,  enormous  quantities  might  thus  be  collected  and  given  to  the  pigs. 
Wood-ashes,  or  charcoal- dust,  are  perhaps  more  efficacious  than  soot  or  lime. 
Salt  sprinkled  over  the  land  is  certain  destruction  to  the  slugs  when  they 
come  forth  at  night,  or  after  a  shower,  to  feed :  it  should  be  scattered  at  the 
rate  of  four  or  five  bushels  per  acre  before  the  crop  is  sown.  Lime-water  is 
well  known  to  kill  slugs.  The  watering  should  be  repeated  as  soon  as  possi- 
ble, for  slugs  have  the  power  of  throwing  off"  their  slimy  coating  and  crawl- 
ing away ;  but  a  second  sprinkling  soon  causes  their  death,  as  they  are  unable 
so  speedily  to  secrete  a  fresh  covering  of  slime.  Nitrate  of  soda  dissolved  in 
water  is  another  excellent  remedy. 

In  alluding  to  these  remedies  I  would  observe  that,  as  far  as  clover  crops 
are  concerned,  their  application  seems  to  be  impracticable;  and  I  think  it 
doubtful  whether  the  presence  of  slugs  in  clover  fields  be  of  any  real  conse- 
quence, except  as  regards  the  crop  wliich  is  to  follow. 

Grass  and  Pasture  Lands. 

Although  there  is  no  portion  of  the  globe  which  may  not  sustain  insect 
life  whether  hot  or  cold,  wet  or  dry,  high  or  low,  barren  or  cultivated,  yet,  no 
doubt,  woods,  forests,  and  grass-land  have  been  from  the  earliest  ages  the 
homes  and  habitations  of  the  insect  race.  Grass  especially  is  the  natural 
covering  of  the  soil,  which  has  been  increasing  in  depth  and  bulk  from  the 
creation,  not  only  from  the  natm-al  and  annual  decay  of  vegetable  matter, 
but  from  the  manure  produced  by  herbaceous  animals  and  the  labours  of 
the  insect  race.     These  again  attract  certain  birds  which  feed  upon  them, 

*  Ann.  Nat.  Hist,  for  1839,  vol.  ii.  p.  310. 
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as  well  as  upon  seeds,  and  supply,  no  doubt,  an  enormous  amount  of  guano. 
Insects  have  therefore  revelled  unmolested  in  their  native  haunts  from  the 
creation,  through  the  pastoral  ages  to  the  present  period,  and  such  localities 
will  ever  be  the  head-quarters  of  this  pigmy  but  formidable  race,  which,  w^ere 
it  not  for  tlie  natural  checks  provided  by  Providence,  would  overrun  the 
earth  and  eventually  annihilate  all  vegetation.  It  is  accordingly  to  be 
expected  that  grass-lands  would  swarm  with  insect  life,  both  above  and 
below  the  surface ;  and  being  thus  the  nurseries  for  the  deposition  of  the  eggs 
and  the  nourishment  of  the  larvae,  it  is  naturally  to  be  expected  that  a  crop 
innnediately  succeeding  fresh  broken  up  pasture  land  would  fall  a  sacrifice  to 
the  inroads  of  insects,  unless  special  care  be  taken  to  eradicate  the  enemy  by 
paring  and  burning  before  the  com  or  other  crops  be  sown. 

It  also  becomes  more  difficult  to  obtain  good  yielding  crops  in  a  mixed 
tenure  of  corn  and  grass  land,  or  in  the  neighbourhood  of  marshes,  pas- 
tui'es,  and  grass  lands,  as  the  insects  bred  there  migrate  to  the  adjoining 
arable  lands,  and  often  find  food  more  agreeable  to  them  than  tliat  which 
they  have  deserted,  so  that  the  click-beetles,  moths,  and  crane-flies  depositing 
their  eggs,  the  farmer  soon  finds  his  land  infested  by  wireworm.s,  surface- 
grubs,  and  leather-jackets,  to  which  his  turnips,  beet,  and  corn  fall  a  sacrifice. 

To  make  the  farmer  acquainted  with  the  hosts  of  insects  which  find  a 
home  in  pasture  land  would  occupy  volumes ;  it  will,  however,  answer  every 
purpose  connected  with  the  object  of  this  volume,  if  we  lay  before  him  the 
most  important  species  which  feed  on  the  seeds,  flowers,  and-  foliage,  those 
which  live  upon  or  in  the  stems,  and  others  which  consume  the  roots. 

The  tribe  of  insects  which  we  shall  first  notice  is  the  family  of  Aphides, 
or  plant-lice.  It  is  a  confirmation  of  my  views  on  this  subject  to  find  that 
the  plant-lice  which  infest  the  wheat  are  generated  on  the  panicles  of  grasses, 
as  I  learn  from  Mr.  F.  Walker,  who  has  kindly  communicated  the  following 
observations,  and  descriptions  of  two  species. 

25.  Aphis  Avex.e,  Fabr.     A.  granaria,  Kirhy.     A.  Hordei,  Kyher. 
A,  cerealis,  Kaltenbach. 

Feeds  on  Secede  cereale,  Triticum  cestivum,  A  vena  sativa,  Danthonia 
strigosa,  Ilordeum  vulgare,  H.  inurinum,  Bromus  mollis,  B.  secalinus, 
Dactylis  glomerata,  Holcus  lanatus,  Glyceria  fiiiitans,  Poa  annua,  and 
other  grasses,  and  Polygonum  persicaria. 

Wingless  female.  —  Colour  red,  gi-een,  brown,  or  yellow :  front  convex 
in  the  middle,  and  with  a  distinct  lobe  on  each  side :  antennoe  black,  nearly 
as  long  or  longer  than  the  body:  abdominal  tubes  black,  nearly  one-fourth  of 
the  length  of  the  body :  knees,  tarsi,  and  tips  of  the  tibiae  black. 
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Winged  female. — Brown,  rarely  green:  abdomen  with  a  row  of  black  dots 
on  each  side :  tip  yellow :  stigma  brown ;  wings  vitreous :  veins  pale  yelloAv^ 

26.  Aphis  Dirhoda,  Walker  {Annals  Nat.  Hist.) 

Feeds  on  Rosa  centifolia,  R.  caninxi,  and  R.  eglantina,  and  migrates  in 
the  summer  to  different  species  of  corn  and  grasses,  Secale,  Triticuni,  Avena, 
Rordeum,  Bromus,  Dactylis,  Holcus,  and  Poa.  It  feeds  on  the  leaves  of 
these  plants,  whereas  Aphis  Avence  prefers  the  flowers. 

Wingless  female. — Oval,  pale  greenish  yellow;  front  prominent  between 
the  eyes:  antennse  with  brown  tips,  about  one-fom'th  of  the  length  of  the 
body :  abdomen  brown  at  the  tips ;  tubes  with  brown  tips,  about  one  sixth 
of  the  length  of  the  body :  tarsi  pale  brown. 

Winged  female. — Pale  green,  or  yellowish  green:  antennae  brown  or 
black,  much  shorter  than  the  body,  as  long  as  the  body,  or  longer  than  the 
body :  thorax  buff :  lobes  pale  brown :  abdominal  tubes  sometimes  with 
black  tips,  one-sixth  or  nearly  one-fourth  of  the  length  of  the  body :  tarsi 
and  tips  of  the  femora  and  of  the  tibise  brown  or  black:  wings  vitreous: 
stigma  and  veins  brown :   costa  pale  green,  or  pale  yellow. 

Oviparous  wingless  female. — Straw  colour,  buff,  orange,  or  rose  colour. 

Winged  male. — Buff  or  pale  orange :  head  and  disk  of  the  thorax  brown 
or  black :  antennse  black,  much  longer  than  the  body :  abdomen  with  a  black 
line  along  the  back,  and  a  row  of  black  dots  on  each  side. 

In  1841  Mr.  J.  G.  Lowder  made  some  remarks  upon  the  failure  of  the 
seed  of  Festuca  loliacea,  which  he  attributed  to  the  presence  of  plant-Hce. 
In  a  letter  addressed  to  the  Royal  Agricultural  Society  he  says: — • 

"This  failure,  I  am  much  inclined  to  think,  will  be  found  to  be  occasioned 
by  the  ravages  of  an  insect  of  the  A2Jhis  tribe ;  for  on  ten  out  of  the  eleven 
seed- stalks  which  I  first  collected  I  observed  the  heads  of  many  such  insects 
closel}^  imbedded  between  the  valves  of  the  flowers,  obviously  in  the  act  of 
feeding,  and  most  probably  extracting  the  saccharine  matter.  The  germ  thus 
injured  must  necessarily  be  barren  and  unproductive." 

Having  had  no  opportunity  of  examining  the  species  aUuded  to  by  Mr. 
Lowder,  I  am  unable  to  give  their  name,  but  I  conclude  they  are  some  of  the 
Aplcides  described  by  Mr.  Walker. 

It  is  recorded  that  the  slender  fox-tail  grass,  spear-grass,  or  black-bent 
(Alopecurus  agrestis),  which  is  so  troublesome  a  weed  amongst  wheat,  has  a 
large  portion  of  the  seeds  annually  destroyed  by  a  minute  orange-coloured 
maggot,  no  doubt  the  offspring  of  a  Gecidomyia,  and  probably  the  "  wheat- 
midge."  Indeed,  one  can  scarcely  examine  a  flower-spike  of  any  grass  with- 
out finding  an  abundance  of  these  minute  orange  maggots  ;  but  as  the  species 
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of  midge  has  not  been  yet  ascertained,  I  shall  simply  refer  to  their  history 
and  economy  in  a  former  chapter,*  where  the  wheat- midge,  Gecidotnyia 
Tritici,  is  described  and  figured. 

Meadow  fox- tail  gi-ass  {Alopecurus  pratensis)  is  subject  to  the  depreda- 
tions of  the  larvae  of  a  species  of  Musca,  which  devours  the  seed  so  mucli 
that  in  many  spikes  scarcely  one  will  be  found  perfect.  I  wish  I  could  give 
the  name  of  this  fly,  but  at  present  its  transformations  seem  to  be  unknown. 
Mr.  H.  Gibbs  informed  the  same  society  that  all  the  species  of  Agrostis 
likewise  were  subject  to  the  depredations  of  a  little  orange- coloured  larva  to 
such  an  extent  that  in  most  cases  not  more  than  one  seed  in  a  dozen  ever 
vegetated  on  sowing.  These  larvie  are  the  prey  of  Glmex  campestris  (a 
little  plant-bug),  whose  rostrum  seems  peculiarly  formed  for  searching  the 
husks  of  the  grasses.t 

The  Genera  Ghlorops  and  Oscinis  are  next  deserving  our  notice.  There 
can  be  no  doubt  that  these  flies  are  generated  to  a  wonderful  amount  in  the 
stems  of  grasses,  yet  the  economy  of  the  various  species  so  generated  has, 
I  believe,  as  yet  escaped  the  notice  both  of  agriculturists  and  natm-alists. 
In  all  probability  the  gi'asses  most  affected  by  these  flies  are  species  of 
A  vena  and  Lolium,  which  bear  the  greatest  afiinity  to  the  oat  and  wheat; 
but  this  is  merely  my  own  conjecture. 

As  the  history  and  economy  of  certain  species  of  these  flies  were  fully 
investigated  and  discussed  in  a  former  chapter,  \  we  need  only  refer  to  it  for 
further  information:  the  figures  and  descriptions  there  given  will  satisfy  the 
inquirer  who  wishes  to  become  acquainted  with  the  various  species. 

Earwigs. 

Earwigs  are  so  abundant  everywhere,  and  occasionally  swarm  in  such 
countless  m}Tiads,  that  they  not  only  become  troublesome  even  in  our  houses, 
but  are  one  of  the  gi-eatest  pests  wherever  flowers,  fruit,  or  vegetables  are  to 
be  found.  The  grasses,  when  in  flower,  are  a  favourite  haunt  of  these  insects, 
and  although  the  farmer  does  not  suffer  such  severe  losses  from  their  inroads 
as  the  florist  and  liorticulturist,  yet,  no  doubt,  they  often  assist  in  tlie  destruc- 
tion of  young  crops,  eating  the  plants  off  as  soon  as  they  shoot  from  the 
eartk  Earwigs  may  not  only  injure  the  crops  in  their  early  stages  of  growtli, 
but  amongst  wheat,  grasses,  &c.,  the  fructification  may  be  affected  by  their 
feeding  on  the  pollen.  They  compensate,  however,  in  some  measure  for  the  mis- 
chief which  they  produce  by  the  destruction  of  the  Ap>}iides  and  the  Thrips. 
They  are  most  voracious  insects,  coming  out  at  night  from  their  haunts  to 

*  Chapter  ix.  p.  260,  Plate  I.  +  Kirby  and  Spence,  6th  eil.  vol.  i.  p    14G  ;  and  7th  ed.  p.  99. 

X  Chapter  viii.  p.  234;  Plate  H,  figs.  4—6.     Ibid.  p.  239;  Plate  II,  figs.  11,  14. 
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feed,  and  at  that  time  they  will  attack  even  bees,  especially  several  wild  ones, 
called  Osmia  bicornis,  Colletes,  and  Anthophora,  which  are  sometimes 
almost  exterminated  by  them.  They  devour  the  pollen,  pupa,  or  the  imago 
indifFerentl}" ;  *  and  when  confined  and  hard  pressed  by  hunger,  they  will 
attack  and  destroy  each  other.  They  live  all  the  year  round,  retiring  in 
winter  into  crevices  in  the  soil,  under  clods,  stones,  the  loose  bark  of  trees, 
Szc,  where  they  seem  to  remain  in  a  semi-torpid  state. 

Their  economy  is  in  some  respects  rather  remarkable,  for  the  female,  after 
she  has  laid  her  cluster  of  little  oval,  opaque,  yellowish  eggs,  under  a  fallen 
leaf,  or  in  any  other  sheltered  spot,  sits  and  nestles  upon  them  as  a  hen  does 
on  her  eggs,  and  probably  also  protects  and  feeds  her  young.  Moreover,  the 
earwig  is  an  active  creature  as  soon  as  it  is  hatched,  and  bears  a  considerable 
resemblance  to  its  parent,  but  it  is  much  smaller  of  course,  and  different  in 
colour,  destitute  of  wings,  and  the  forceps  are  straighter  and  not  horny.  When 
they  have  arrived  at  what  may  be  termed  the  pupa  state,  they  present  a  still 
greater  resemblance  to  the  mature  insects,  having  rudimentary  elytra.  They 
cast  their  skins  from  time  to  time,  and  immediately  after  this  operation  they 
are  of  a  yellowish  white  colour,  excepting  the  black  eyes.  Having  arrived  at 
their  perfect  and  final  state,  both  sexes  are  then  provided  with  wings,  which 
are  most  curiously  folded  upon  the  back,  and  nearly  concealed  beneath  the 
little  wing-cases.  That  these  organs  are  sufficiently  ample  to  sustain  them  in 
flight  is  not  to  be  doubted,  and  the  fact  of  one  of  the  species,  named  Forjicula 
borealis,  having  been  taken  in  July  on  the  Aving,  in  the  heat  of  the  day,  is  a 
confirmation  of  the  general  opinion.  It  is,  nevertheless,  not  the  less  remark- 
able that,  having  this  power,  they  should  so  seldom  avail  themselves  of  it.  It 
appears,  however,  that  they  take  wing  on  moonlight  nights.  Earwigs  now 
form  a  distinct  Order,  termed  Deriviaptera,  and  are  included  in  the  Fa:mily 
FoRFicuLiD^.  There  are  two  species  abundant  in  this  country ;  the  first  is 
named — 

27.  FoRFicuLA  AURicuLARiA,  Linn. 

Head  ovate ;  eyes  small,  lateral,  and  oval ;  the  two  horns  inserted  before 
the  eyes,  moderately  long,  thread-shaped,  pubescent,  and  fourteen-jointed. 
The  mouth  is  composed  of  an  upper  lip,  of  a  transverse  oval  form ;  on  either 
side  is  a  horny  mandible  or  jaw,  trigonate,  one  cleft  at  the  apex,  the  other 
concave  and  forming  an  angle  at  the  middle.  Opposed  to  the  upper  lip  is  the 
under  lip,  which  is  elongated,  pilose,  and  dilated.  The  two  palpi  or  feelers 
are  three-jointed  and  rough,  with  short  hairs.     On  each  side  are  placed  the 

*  The  Zoologist,  vol.  vii.  p.  2372. 
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maxillae,  -which  are  rather  elongated,  furnished  with  two  slender  lobes,  the 
internal  one  rigid,  pointed,  and  cleft  at  the  apex,  the  interior  margin  fringed 
with  spines  above  and  liairs  below,  external  lobe  curved,  linear,  rounded  at 
the  ajjex ;  palpi  or  feelers  rather  long,  hairy,  and  five-jointed ;  the  thorax  or 
trunk  not  larger  than  the  head,  margined,  orbicular-quadrate;  scutellum 
concealed ;  the  elytra  or  wing-cases  attached  beneath  the  thorax,  and  lying 
parallel  on  the  back,  oblong,  coriaceous,  without  nervures;  the  two  wings 
are  delicate,  ample,  with  numerous  radiating  nervures,  folded  several  times, 
one  lying  under  each  elytron,  with  a  small  portion  projecting  beyond 
it:  abdomen  broader  than  the  elytra,  nine-jointed  in  the  male,  with  a  small 
elevated  knot  on  each  side  of  the  second  and  third  joints,  and  also  at  the 
apex ;  seven-jointed  in  the  female ;  the  apex  furnished  with  a  pair  of  move- 
able forceps,  curved  and  toothed  in  the  male ;  curved  only  at  the  apex  in  the 
female.  It  has  six  legs,  hinder  pair  a  little  the  longest ;  thighs  thickened ; 
the  feet  three-jointed,  the  second  joint  is  heart-shaped,  and  the  third  termin- 
ated by  two  slender  acute  claws. 

The  male  is  7  lines  long;  ochreous,  head  rufous,  disk  of  thorax  pitchy: 
abdomen  castaneous ;  forceps  much  shorter  than  the  abdomen,  and  very  much 
curved.  Female  a  little  smaller;  forceps  nearly  straight,  attenuated,  and 
finely  serrated  internally,  except  at  the  apex,  which  is  ciu'ved.  The  other 
species  has  been  named — 

28.  F.  BOREALis,  by  Leach, 

from  its  having  been  observed  by  him  in  the  north  of  England  and  Scotland ; 
but  it  is  abundant  evei-y  where.  The  male  is  8  or  9  Lines  long,  ochreous ;  horns 
lurid,  excepting  the  basal  joint;  liead  rufous;  eyes  black:  disk  of  thorax 
pitchy ;  elytra  lurid,  the  apex  of  the  folded  mngs  internally  brown :  abdomen 
chestnut-coloured,  pitchy  at  the  base  and  apex ;  forceps  nearly  as  long  as  the 
abdomen,  moderately  curved,  stout,  chestnut-coloured,  ochreous  at  the  base, 
with  a  strong  tooth  on  the  inside  of  each  towards  the  base,  where  there  are 
smaller  teeth.  The  specimens  I  take  to  be  females  have  the  forceps  less 
curved  than  in  F.  auricularia.*  It  may  be  well  to  observe  that  there  is  a 
little  eai-wig  called  Lahia  minor  which  might  be  taken  by  those  who  are 
ignorant  of  the  transformations  of  these  insects  for  a  young  earwig,  but  it  is 
totally  distinct  from  those  just  described;  it  seems  to  be  attached  to  muck- 
heaps  and  dunghills,  from  whence  it  sometimes  emerges  in  swarms,  covering 
everything  around,  having  two  beautiful  wings,  and  delighting  to  fly  in  the 
sunshine. 

*  See  Curtis's  British  Entorr..,  fol.  and  Plate  660. 
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No  doubt  earwigs  have  many  enemies  in  the  smaller  birds  and  reptiles, 
but  I  am  not  aware  of  any  parasites  having  been  discovered  to  keep  them  in 
check.  There  are  some  beetles,  however,  Avhich  prey  upon  them,  and  one  of  the 
most  formidable  enemies  of  the  earwig  is  a  long,  black  Rove-beetle,  named — 

29.  Staphylinus  (Ocypus)  olens,  Fah. — the  Fetid  Rove-heetle,  well  known 
in  this  country  as  the  "Devil's  Ooacli-horse." 

It  is  of  a  dead-black  colour,  thickly  punctured  aU  over  with  the  minutest 
points,  and  thickly  clothed  with  very  short  but  stiff  and  line  black  hairs, 
which  in  the  sun  appear  iridescent.  The  head  is  very  broad  and  depressed, 
as  well  as  the  rest  of  the  body ;  the  eyes  are  small  and  lateral ;  the  two  horns 
are  rather  short,  a  little  tapering,  pubescent,  and  eleven-jointed,  the  basal  joint 
being  long,  and  the  terminal  one  somewhat  claw-shaped:  it  has  two  un- 
commonly strong  and  powerful  jaws,  which  can  be  opened  very  wdde ;  they 
are  curved,  with  an  edge  for  cutting,  and  there  are  two  teeth  on  the  inside  of 
each,  with  a  fringed,  leathery  appendage  near  the  middle;  the  upper  and 
under  lips  and  the  maxillae  form  the  rest  of  the  mouth,  together  with  the 
four  feelers,  which  are  haiiy  and  jointed,  the  external  having  four  joints,  the 
^o.  68.  others,  which  are  much  smaller, 

^^  being  only  three-jointed  (No.  68, 

fig.  1 ;  the  head  and  mouth  mag- 
nified) :  the  trunk  is  somewhat 
orbicular;  the  scutel  is  small; 
the  elytra  when  closed  are 
nearly  quadi-ate,  and  cover  the 
two  wings,  which  are  much 
shorter  than  the  body,  and  are 
folded  up  in  repose;  they  are 
stiff"  and  yellowish,  with  a  few  nervures,  and  are  not  sufficiently  ample  to 
enable  the  animal  to  ffy :  the  body  is  more  than  half  the  entire  length  of  the 
beetle,  and  tapers  towards  the  apex,  being  composed  of  six  and  seven  seg- 
ments, with  a  little  hairy  process  on  each  side  of  the  apex:  the  six  legs  are 
strong,  the  anterior  coxsb  are  very  stout  and  powerful ;  the  thighs  and  shanks 
are  short ;  the  latter  have  spines  at  the  apex,  and  are  bristly  all  over :  the 
feet  are  five-jointed ;  the  anterior  are  short,  ovate,  dUated,  and  very  velvety  or 
cushioned  on  the  under -side;  the  first  four  joints  are  heart-shaped,  the  fifth 
is  slender  and  clavate,  terminated  by  two  claws ;  the  other  feet  are  linear,  the 
basal  joint  is  the  longest:  length  sometimes  1^  inch — (fig.  2,  standing;  fig. 
3,  with  the  wings  spread). 

The  Fetid  Rove-beetles  are  abundant  dm-iug  the  whole  of  September  in 
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meadows  and  wherever  grass  grows,  and  tliey  continue  so  in  some  seasons  to 
the  middle  of  October,  or  until  frosts  set  in ;  at  that  time  we  see  them  in  roads 
and  the  foot[)aths  in  fields  and  pastures,  where  they  are  often  trodden  upon 
during  the  night,  at  which  period  they  come  out  from  under  stones  and  other 
hiding-})laces  to  ramble  about  for  prey.  There  can  be  no  doubt  that  many 
of  these  beetles  live  through  the  winter,  as  we  find  them  occasionally  in  the 
month  of  March.  It  is  one  of  the  largest  Rove-beetles  (as  the  Staphylinidw 
are  called)  in  Europe,  but  it  seems  to  be  principally  an  inhabitant  of  the  more 
temperate  parts,  and  it  is  very  remarkable  that  it  was  never  found  in  Sweden 
by  LinniBus,  to  whom  it  seems  to  have  been  imknown;  it  is  said  at  the 
present  day  to  be  rare  in  that  countiy,  and  is  only  met  with  in  the  southern 
provinces. 

The  larvjB  of  this  insect  are  as  ferocious  as  the  parent  beetle,  feeding 
entirely  upon  animal  substances,  and  even  devouring  each  other.  They  live 
principally  underground,  and  in  turning  over  the  soil  they  are  frequently  met 
with  in  the  spring.  As  they  are  then  full  grown,  the  eggs  are,  it  may  be 
presumed,  laid  the  previous  autumn,  and  the  larvae  continue  feeding  through- 
out the  winter.*  When  they  change  to  pupse,  it  is  said  that  they  retire 
under  stones,  and  form  an  oblique  hole  in  which  to  undergo  their  transforma- 
tion, which  takes  place  in  a  few  days  after,  and  at  the  end  of  fifteen  or  sixteen 
more  the  beetle  is  produced.  It  is  at  fii'st  yellowish,  but  attains  its  black 
colour  in  about  twenty- four  hours.  The  larvte  have  a  head  somewhat  like 
the  beetle,  but  the  jaws  are  not  toothed  internally ;  they  are  black  and  shin- 
ing, as  well  as  the  three  fii-st  or  thoracic  segments :  the  remainder  of  the  body 
is  ash-coloured,  spotted  with  d;u-ker  spots,  a  line  down  the  back,  and  the  sides 
ochreous  and  hauy ;  the  mouth,  horns,  and  six  legs  rust-coloured ;  the  tail  is 
furnished  with  a  prehensile  foot  and  two  slender  hairy  aj^pendages ;  the  pupa 
is  entirely  ochre-coloured.  (We  have  taken  this  description  of  the  larva  and 
pupa  from  M.  Blanchard's  notice  of  them  in  Gu^rin's  Mag.  de  ZooL,  where 
figures  are  given  in  Plate  165.) 

The  Fetid  Rove-beetle  must  destroy  a  great  number  of  earwigs,  for,  on  con- 
fining one  under  a  tmnbler  with  some  of  those  insects,  the  beetle  despatched 
and  ate  four  of  them  in  the  space  of  an  hour  and  a  half  It  is  curious  to  see 
the  beetles  seize  the  earwigs,  dividing  their  bodies,  clipping  off  their  heads, 
eating  the  contents  of  the  body,  and  rejecting  the  homy  covering. 

Of  all  the  insects  to  which  pasture-lands  are  a  permanent  resort,  tiiere  are 
none  more  abundant  and  more  injurious  to  the  neighbourhood  than  those 
which  live  underground  and  feed  upon  the  roots  of  most  of  the  other  plants, 

*  It  is,  however,   far  from  improbalile  that   they  remain   in   the  larva  state   fur  a  much  longer 
period. 
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as  well  as  of  the  grasses,  which  grow  in  meadows,  marshes,  and  pasture- 
lands. 

Amongst  these  are  the  caterpillars  called  "  Siirface-gruhs,"  of  which  we 
have,  on  a  former  occasion,  spoken  at  large.*  Probably  a  very  large  nmnber 
of  species  of  this  family  are  of  similar  habits.  Of  Noctua  (Agrotis)  excla- 
mationis,  A.  segetis,  and  Trlphoiiui  pronuha,  we  need  here  only  record  the 
ravages ;  but  we  must  notice  more  particularly  the  economy  of  another  moth, 
which  sometimes  destroys  in  its  larva  state  a  very  large  portion  of  pasture- 
land.  Although  it  is  in  the  mountainous  districts  of  Europe  that  these  cater- 
pillars have  so  greatly  abounded,  yet  in  this  country  they  are  far  from 
uncommon.  They  are  also  abundant  in  Scotland  and  Ireland.  The  moths 
appear  in  July  and  August ;  they  belong  to  the  Family  Noctuid^,  and  have 
received  the  name  of — 

30.  NocTUA  GRAMiNis,  Linn. — Tlte  Antler-moth. 

This  species  has  also  the  generic  names  of  Charceas,  Episema,  and  Cerap- 
teryx.f  The  horns  are  bipectinate  in  the  male,  slightly  pubescent  in  the 
female.  The  palpi  or  feelers  in  fi-ont  of  the  face  conceal  a  slender  spiral  pro- 
boscis, which  is  as  long  as  the  horns.  The  males  are  smaller  than  the  females. 
It  is  reddish  or  fuscous  brown :  wings  slightly  deflected  when  at  rest :  superior 
wings  with  pale  nervures,  the  central  one  ochreous,  an  oblong  spot  at  the  base 
of  the  same  colom-,  an  oblong  conic  spot  towards  the  middle,  and  an  oval  or 
ovate  one  above  it  duUer ;  beyond  the  middle  is  an  ear-shaped  spot,  resting  on 
a  trifid  character,  both  ochreous ;  these  are  relieved  by  a  dark-brown  or  black 
tint,  with  a  line  of  spots  of  the  same  colour  between  the  nervures  near  the 
posterior  margin :  under  wings  and  body  blackish  or  smoky,  sometimes  palest 
at  the  base,  the  former  with  a  dark  spot  in  the  centre :  the  tip  of  the  body  in 
tlie  males  is  ochreous,  with  a  smoky  line  along  the  middle  in  the  upper  wings : 
expanse  of  wings,  1  inch  6-8  lines. 

The  caterpillars  are  an  inch  long,  with  six  pectoral,  eight  abdominal,  and 
two  anal  feet,  smooth,  and  of  a  dull  gray-brown  or  blackish  colom-,  with  three 
yellow  hues  down  the  back  and  sides,  which  meet  at  the  apex ;  the  first  and 
last  segments  are  protected  by  a  horny,  smooth  scale.  They  are  full-grown 
about  midsummer,  when  they  often  leave  their  subterranean  abodes  in  search 
of  some  eligible  spot  wherein  to  change  to  chrysalides,  which  they  do  in  slight 
webs,  in  moss,  under  stones,  &a  The  food  of  the  caterpillars  consists  of  all 
kinds  of  tender  grass,  but,  according  to  Linnseus,  they  will  not  touch  the 
Alopecurus  pratensis  HOT  the  Trifolium  pratense.     They  live  on  the  roots 

*  Chapter  v.  p.  120.  +     Curtis 's  British  Entomology,  fol.  and  Plate  451. 
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and  eat  away  all  shoots.  Tliis  insect  lias  teen  particularly  observed  in 
Sweden,  in  Norway,  in  Northern  Gennany,  and  even  in  Greenland,  and  does 
great  mischief  to  grass-}>lots  and  meadows.  It  is  also  recorded  to  have  done 
very  great  injury  in  tlie  eastern  mountains  of  Georgenthal,  as  well  as  at 
Toplitz  in  Bohemia,  where  caterpillars  were  in  such  large  numbers  tliat  in 
four  days  and  a  half  200  men  found  23  bushels  of  caterpillars,  or  4,500,000, 
in  the  GO  bushels  of  mould  which  they  examined.  In  Germany  it -seems  to 
))e  confined  to  high  and  dry  di.stricts,  and  it  never  appears  there  in  wet 
meadows  or  marslies,  but  its  devastations  are  sometimes  most  extensive,  as 
liappened  in  the  territory  of  the  Hartz  in  181 G  and  1817,  when  whole  hills 
that  in  the  evening  were  clad  with  the  finest  green,  were  brown  and  bare 
the  following  morning ;  and  such  vast  numbers  of  the  caterpillars  were  there 
that  the  ruts  of  the  roads  leading  to  the  hills  were  full  of  them,  and  the  roads 
being  covered  with  them  were  even  rendered  slippery  and  dirty  by  their 
being  crushed  in  some  places.*  It  is  suggested  by  Kollar  to  dig  or  plough  a 
deep  and  broad  trench  round  the  aftected  spot,  and  then  turn  in  pigs  to  eat 
up  the  caterpillars.  Rooks  and  crows  are  also  very  serviceable  in  rendering 
their  assistance.  The  continued  rains  which  often  fall  about  midsummer 
generally  keep  this  enemy  in  check,  as  they  bring  destruction  to  the  cater- 
pillars when  tliey  are  changing  their  last  skin,  as  was  the  case  in  Germany. 
I  well  remember,  when  Mr.  Dale  and  myself  visited  Keswick  in  July,  1827, 
that  the  grass  on  a  large  portion  of  one  side  of  Skiddaw  appeared  dead,  and 
we  found  midtitudes  of  the  caterpillar  of  the  antler-moth  crawling  about.  In 
other  parts  of  England  I  have  observed  the  moths  on  heaths,  in  meadows,  on 
the  flowers  of  the  ragwort,  and  even  in  marshes,  which  induced  me  to  believe 
that  they  were  bred  there. 

To  arrest  the  ravages  of  these  caterpillars  the  following  remedies  have 
been  proposed — the  application  of  "  a  strong  dressing  of  lime  to  the  land  in 
the  spring,  or  watering  the  fields  and  meadows  with  lime-water  in  damp 
weather,  or  strewing  the  ground  with  ashes  of  coal,  peat,  or  turf,  or  lye- 
ashes." 

Occa.sionally  on  the  Continent  the  ravages  of  the  caterpillar  of  the  Agrotis 
segetis  (above  referred  to)  are  fearful,  as  will  be  seen  by  the  following  account 
from  the  Ann.  Soc.  Ent.  de  France,  iii.  19: — 

"  M.  Louis  Coulon,  of  Neufchatel  in  Switzerland,  stated  that  the  pastm-age 
of  the  Jura  had  been  devoured  in  June  (1 833)  to  such  an  extent  by  the  cater- 
pillars of  iV.  (Agrotis)  segetis  and  the  larva  of  Gdleruca  Tanaceti  that  they 
were  not  able  to  put  the  cattle  there.     The  first  devours  the  roots,  the  second 

*  Kiillar's  Treati$e  on  Insects,  London  Trans.,  105-136. 


508  FAEM   INSECTS. 

the  extremities  of  the  grass  which  had  not  yet  withered  in  consequence  of  the 
ravages  of  the  caterpillars.  People  some  way  off  even  heard  the  noise  which 
these  lai'vas  made  in  eating,  and  the  yellow  tints  which  spread  over  the  pas- 
tures indicated  their  presence." 

As  this  beetle  is  frequently  exceedingly  abundant  in  England,  I  will 
add  a  description  of  it.  It  belongs  to  the  FAaiiLY  Chrysomelid^,  and  is 
named — 

.31.  Galeruca  Tanaceti,  Linn. 

It  is  oval,  and  dull  black,  deeply  and  roughly  punctured :  the  boms  are 
not  so  long  as  the  body,  filiform,  pubescent,  and  eleven-jointed:  the  thorax  is 
broader  than  long,  the  sides  rounded:  the  wing-cases  are  much  broader,  oval; 
they  have  about  five  faintly  elevated  lines ;  wings  ample :  body  of  the  female 
sometimes  very  large  and  extending  beyond  the  elytra :  the  thighs  are  stout ; 
the  shanks  thickened  towards  the  apex,  which  is  bristly ;  the  feet  are  broad 
and  five-jointed ;  the  third  joint  is  bilobed,  the  fourth  very  minute,  the  terminal 
joint  clavate,  with  two  claws:  length  from  4  to  6  lines.  The  larva  of  this 
beetle  is  somewhat  lanceolate,  composed  of  about  twelve  segments,  spined 
and  brown,  with  six  pectoral  feet:  pupa  ochreous  (Rcesel,  v.  2,  class  3,  t.  5). 
This  common  species  inhabits  the  north  and  south  of  England.  It  is  found 
in  May,  June,  September,  and  October,  in  chalk-pits,  and  sometimes  in  pro- 
fusion on  sandhills  near  the  sea.  It  occasionally  frequents  the  ears  of  barley, 
and  sometimes  the  beetles  are  of  a  bro-svn  colour.* 

The  genus  of  Gnats  comprised  under  the  name  of  T'qnda  are  in  the  larva 
state  amongst  the  most  formidable  enemies  which  the  farmer  and  gardener 
have  to  contend  with.  There  is'  not  a  crop  of  corn,  of  turnips,  mangel-wurzel, 
or  potatoes,  which  may  not  fall  a  sacrifice  to  what  have  been  significantly 
termed,  from  their  toughness,  "Leather-jackets,"  and  there  are  but  few  crops 
in  the  kitchen  garden  which  escape  their  attacks.  Wherever  grass  will  grow, 
however  scanty,  these  larvae  are  generated,  and  of  course  pasture-lands, 
meadows,  and  marshes  give  birth  to  myriads  of  crane-flies,  which  issue  forth 
from  their  subterranean  abodes  as  they  emerge  from  their  pupa  cases,  during 
summer,  until  late  in  the  autumn  when  frost  sets  in,  to  pair  and  scatter  their 
eggs  over  the  length  and  breadth  of  the  land.  There  are  upwards  of  thirty 
British  species  of  the  genus  Tipula,  all  of  which  find  a  home  on  grass-lands ; 
but  there  are  only  tliree  whose  economy  has  been  sufficiently  investigated  to 
enable  us  to  speak  positively  as  to  the  damage  they  occasion  in  fields  and 
gardens:  they  are — T.  oleracea,  Linn. ;  T.  paludosa,  Meig. ;  and  T.  maculosa, 

*  Curtis's  Britisli  Entomology,  fol.  and  Plate  371. 
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Hoff.     As  these  species  have  Leen  already  carefully  described  and  figured,  we 
shall  not  here  enter  further  upon  their  history.* 

Another  most  destructive  larva  in  pasture-lands  is  that  of  a  pretty  beetle 
called — 

82.   ANISOPLIA  nORTICOLA. 

This  beetle  is  exceedingly  abundant  in  May  and  June  in  corn  fields, 
hedgerows  (especially  when  the  whitethorn  is  in  flower),  and  grass- lands. 
We  will  now  fulfil  our  promise,  made  in  a  former  chapter,  of  calling  attention 
to  the  economy  of  these  beetles,  and  the  means  which  have  been  suggested 
for  the  destruction  of  the  larvaj.t  They  are  so  abundant  every  year,  and  so 
well  known  in  every  part  of  the  kingdom,  that  these  beetles  have  been  called 
by  various  names,  as  field-chafers,  May-bugs,  bracken-clocks,  fern-shaw  beetles, 
chovies,  &c.  The  female,  having  deposited  about  a  hundi-ed  eggs  in  the  earth, 
dies,  and  the  larvfB  hatch  and  commence  their  attacks  upon  the  roots  of  the 
grass.  Although  they  are  mischievous  in  gardens,  it  is  in  pasture-lands  and 
lawns  that  they  commit  the  greatest  ravages ;  by  their  consuming  the  roots, 
the  grass  dies ;  the  dead  turf  becomes  rotten,  and  will  sink  in  patches  under 
the  feet,  owing  to  the  bmTows  which  the  maggots  have  made  in  the  earth  ; 
and  the  rooks  and  starlings  add  to  the  disorder  by  pulling  up  the  turf  to  feed 
upon  them.  The  May-bug  maggots  were  exceedingly  abundant  in  the 
autumns  of  1839  and  18-10  in  Hampshire  and  Gloucestershire,  and  again  in 
1 84'1  in  various  localities.  It  is  stated  that  they  continue  feeding  for  three 
years,  and  they  generally  reside  about  an  inch  beneath  the  turf;  but  as  winter 
approaches  they  retire  deeper  into  the  earth ;  and  even  in  November,  when 
fi'ost  has  set  in,  they  have  been  found  buried  a  spade  deep.  From  the  large 
size  of  most  of  them  at  this  period,  I  expect  they  are  generally  full-grown 
and  prepared  to  enter  the  pupa  state,  for  which  purpose  they  form  cells  in  the 
earth,  and  in  all  probability  remain  in  that  quiescent  state  until  the  following 
spring,  when  the  beetles  emerge  about  the  time  the  roses  flower.  They  then 
feed  on  the  anthers  and  pollen,  consuming  also  the  petals  and  riddling  the 
leaves.  The  May-flowers  are  likewise  an  acceptable  repast.  When  these 
no  longer  afford  them  a  supply  of  food,  they  resort  to  corn  fields  to  feed  on 
wheat  and  oats ;  still  later  they  have  been  known  to  congregate  on  acacias, 
and  occasionally  in  such  numbers  that  when  the  trees  have  been  shaken  the 
beetles  have  fallen  down  like  a  shower  of  hail 

To  kiU  these  larvie,  water  the  grass  in  the  autumn  with  one-tenth  of  gas- 
liquor  to  nine-tenths  of  water:  it  will  do  no  mischief  to  the  grass,  but  will 

*  Pages  445-449,  No.  61,  figs.  1-4. 

t  For  descriptions  aud  figures,  see  page  219-221,  No.  32,  figs.  3-5. 
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extirpate  these  miners.  When  the  gas-liquor  cannot  be  obtained,  employ 
strong  salt-water.  Mild  weather  should  be  taken  advantage  of  in  the  spring 
for  breaking  up  land  thus  affected,  as  at  that  time  the  larvae  are  near  the 
.surface,  and  become  an  acceptable  treat  to  the  rooks,  starlings,  thrushes, 
blackbirds,  robins,  &c.,  and  even  sparrows  have  been  known  to  gorge  them- 
selves with  tliese  larv«  so  that  they  were  unable  to  fly.  In  the  absence  of 
such  useful  birds,  pigs  will  be  of  service  in  reducing  the  brood  of  maggots. 
Where  the  grass  is  only  partially  spotted,  it  is  very  beneficial  to  strew 
potash,  unslaked  lime,  or  other  alkalies,  over  the  infested  land  before  or 
after  the  winter  season,  which  will  restore  the  grass  to  vigour,  and  it  is  pre- 
sumed will  destroy  the  grubs.  Heavy  rolling  has  also  been  successfully  re- 
sorted to  with  the  view  of  settling  the  undermined  turf  If  it  be  necessary 
to  destroy  the  beetles,  a  cloth  should  be  spread  under  the  clustered  branches 
previous  to  shaking  them,  and,  as  the  May-bug  flies  in  the  day,  tliis  opera- 
tion must  be  performed  earl}^  in  the  morning  or  in  the  evening. 

33.  The  Mole-cricket — Gryllotalpa  vulgaris — 

is  sometimes  abundant  in  marshes  and  damp  pasture-lands,  inliabiting  also 
the  banks  of  streams,  ponds,  «fec.  The  history  of  this  remarkable  insect 
has  been  so  fully  detailed*  by  accurate  descriptions  and  various  suggested 
means  for  destroying  it,  that  it  will  be  unnecessary  here  to  enter  further  on 
the  subject. 

Grasshoppers  and  Locusts. 

These  insects  are  distributed  over  every  portion  of  the  globe,  and  feed 
almost  entirely  on  vegetable  substances.  Although  their  depredations  in  this 
country  are  not  sensibly  felt,  it  is  evident  to  every  one,  by  the  incessant 
chirping  of  the  grasshoppers  in  the  autumn,  that  our  fields,  heaths,  pasture- 
lands,  and  meadows  must  be  swarming  with  them. 

The  female  having  deposited  her  clusters  of  eggs  in  the  earth  in  August  or 
September,  they  hatch  early  in  the  following  spring,  and  produce  minute 
creatures  resembling  the  parents,  except  that  they  are  destitute  of  wings. 
They  at  once  commence  feeding  on  the  herbage,  and  as  they  grow  they  cast 
their  skins  six  times,  and  gradually  become  exceedingly  like  the  parents,  but 
instead  of  wings  they  are  only  provided  with  two  little  flaps  or  rudiments  of 
those  organs.  When  they  cast  the  last  skin  they  become  perfect  gras.shop- 
pers,  and  then  the  wings  are  well  developed  in  those  species  which  are  des- 
tined for  flight. 

*  Chapter  xii.  p.  371  • 
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In  this  country  there  are  about  twenty  species,  which  vary  greatly  in 
their  colour  and  markings;  they  belong  to  an  ORDER  called  Orthopteua,  the 
Family  Gryllidj;:  or  LocusTiDiE,  and  the  Genus  Locusta.  Amongst  the 
largest  British  species  is  one  found  in  our  marshes,  named  by  Gmelin — 

o^.  Locusta,  or  Gryllus  flavipes; 

and  occasionally  the  migratory  locust  {Locusta  migratorid)  visits  this  coun- 
try in  the  autumn  in  small  quantities,  which  are  evidently  stragglers  from 
some  continental  swarm.  I  dare  not  here  venture  on  so  extensive  a  subject 
as  the  history  of  this  extraordinary  plague.* 

I  shall  merely  add  that  birds  feed  upon  the  eggs  of  grasshoppers ;  swine 
will  feed  upon  them;  lizards  destroy  vast  quantities;  and  Di'.  Harris,  of 
Massachusetts,  states  that  "  young  tm-keys,  if  allowed  to  go  at  large  dm-ing 
the  summer,  derive  nearly  the  whole  of  their  subsistence  from  these  insects."t 
There  is  another  gi'oup  of  locusts,  named  Acrida,X  which  is  distinguished 
from  the  true  locust  by  its  very  long,  slender  horns,  and  the  long  exserted 
ovipositor  of  the  females.  There  are  ten  species  found  in  Great  Britain,  but 
only  three  or  four  of  them  inhabit  our  fields  and  meadows ;  and  as  they  are 
neai-h'  all  uncommon,  I  shall  here  only  allude  to — 

35.  AcRiDA  viRiDissmA,  Linn., 

a  fine  green  species  frequently  met  with  in  our  fields  and  marshes  in  the 
month  of  June. 

ANTg. 

It  is  not  within  our  province  here  to  dilate  upon  the  mischief  which 
various  species  of  ants  commit  in  gardens,  hot-houses,  and  even  tlie  dwelling- 
houses  in  the  metropolis ;  we  must  not,  however,  pass  them  over  unnoticed, 
as  various  species  inhabit  meadows  and  pasture-lands,  not  only  disfigm-ing  the 
sm"face,  but  absolutely  afiecting  the  value  of  gi-ass-lands.     Alexander  says§ — 

"London  clay  is  much  better  adapted  for  tillage  than  for  pasturage, 
though  there  are  some  rich  soils  in  pasture ;  but  when  they  have  been  long 
without  cultivation,  there  appears  to  be  a  favourable  abode  established  for 
ants.  We  have  seen  many  acres  of  this  soil  rendered  scarcely  worth  os.  per 
acre,  by  being  covered  with  tumours  and  ant-hills;  if  these  acres  were  culti- 

*  Most  interesting  accounts  of  the  migratory  locust  will  be  found  in  Kirby  and  Spence's  Intro- 
duction to  Entomology ;  .ind  a  figure,  descriptions,  and  an  enumeration  of  the  species  are  given  in 
Curtis's  Brit.  Entom.,  fol.  and  Plate  608. 

t  Trcatine  on  Insects  injurious  to  Vegetation,  p.  155. 

X  Curtis's  British  Entomology,  fol.  and  Plate  82.  ^  Treatise  on  Soils,  p.  44. 
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vated  as  arable  for  five  years  and  then  laid  to  grass  again,  their  value  would 
be  increased  five-fold  at  the  least." 

Ants  and  their  history  are  so  well  known  that  we  need  here  only  take 
a  cursory  view  of  them.  They  belong  to  the  Order  Hymenoptera,  and  the 
Fajmily  FORMICID.E.  Like  bees  and  wasps,  each  colony  is  composed  of  three 
different  kinds  of  individuals,  which  are  readily  distinguished  from  each  other — 
viz.  males,  females,  and  neuters.  Both  of  the  first  two  are  winged,  but  after 
impregnation  the  female  pulls  off  her  wings  and  retires  into  the  earth  to  de- 
posit her  eggs,  amounting  to  four  or  five  thousand.  The  neuters,  which  never 
have  any  wings,  form  by  far  the  most  numerous  portion  of  each  colony,  being 
those  ants  which  we  see  so  busily  employed  in  transporting  seeds  and  all 
sorts  of  materials  into  their  nests  or  ant-hills,  and  which  seem  to  be  never  at 
rest.  When  the  eggs  hatch  the  larvae  or  maggots  are  fed  by  these  neuters, 
and,  when  they  are  full-grown,  each  spins  an  oval,  tough,  light-coloured  case 
or  cocoon,  in  which  it  changes  to  a  pupa.  These  are  erroneously  termed 
"  ants'-eggs,"  and  in  this  particular  they  differ  from  another  genus  of  ants 
which  we  shall  notice  hereafter.* 

Eight  or  nine  species  of  true  ants  comprised  in  the  Genus  For^iica  have 
been  found  in  this  country,  but  the  following  only  are  connected  with  our 
present  subject,  viz. : — 

36.  Formica  sanguinea,  Latr. 

Nests  of  this  species  are  found  on  heaths  in  various  parts  of  the  south 
of  England  in  July  and  August. 

37.  F.  flava,  Latr.— The  Turf-Ant— 

is  abundant  on  heaths  and  in  meadows,  where  it  forms  its  conical  nest,  and  is 
found  in  the  middle  of  April,  the  end  of  June,  in  July,  and  the  beginning  of 
September.  The  other  Genus  of  ants  alluded  to  is  named  Myrmica,  of  which 
there  are  seven  or  eight  different  kinds  inhabiting  Great  Britain,  but  it  is 
principally  the  following  species  which  affect  pastm-e- lands.  Like  the  true 
ants,  there  are  three  different  sexes,  which  undergo  similar  transformations, 
but  it  is  singular  that  the  larvse  or  maggots  spin  no  cocoons,  and  are  conse- 
quently naked  pupse. 

38.  M.  RUBRA,  Linn. — The  Red  Ant — 

inhabits  meadows,  heaths,  and  banks,  and  is  the  principal  agent  in  forming 
hillocks  on  pasture-lands. 

*  For  figures  and  descriptions  of  the  horse-ant,  Formica  rufa,  see  Curtis's  British  Entomology, 
fol.  and  Plate  752. 
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30.    M.    PERELEGANS,    CuH* 

This  species  is  rarely  Ibuud  on  heaths,  forming  colonies  under  stones  in 
July. 

The  following  appear  to  me  to  be  the  simplest  modes  of  ridding  pasture- 
lands  of  ant-hills.  Mr.  Marshall,  in  his  Rural  Economy  of  Norfolk,  vol.  ii. 
p.  10,  says — 

"  In  Norfolk  they  bm-n  the  ant-hills  on  commons,  by  which  means  they 
get  good  manure  from  the  ashes,  improve  the  pasturage,  and  rid  themselves 
of  a  great  nuisance.  The  plan  is  to  cut  up  the  ant-liilLs,  and  dry  first  the 
under  and  then  the  upper  sides ;  they  are  then  burned  in  a  heap." 

It  has  been  also  recommended,  in  order  "to  destroy  ant-hills  in  meadows," 
to  "  divide  them  with  a  sharp  spade  into  four  quarters,  pare  off  the  tui'ves, 
and  fold  them  back ;  then  dig  out  the  contents  of  the  ant-hill,  throwing  and 
spreading  them  about  until  a  hollow  be  left,  in  which  the  rains  will  collect, 
and,  with  the  frost,  destroy  the  broods ;  afterwards  return  the  turves,  which 
w^ill  be  nearly  Hat,  and  make  the  sm-face  green  and  even.  This  'gelding'  is 
most  beneficially  done  between  Michaelmas  and  Christmas  for  the  above 
reasons,  and  the  gi-ass  will  be  established  before  the  scorching  heat  of  summer 
can  affect  it." — Gardeners  Chronicle. 


The  dew  or  earth  worm,  LuMBRlcus  terrestris  (No.  69,  fig.  1),  is  well 
deserving  the  farmer's  notice,  as  it  is  not  only  universally  distributed  over 
his  land,  but  is  an  active  agent  in  No.  69. 

pastm'es  and  meadows,  in  in-iga- 
ting  and  manm-ing  the  soil,  princi- 
pally by  its  innumerable  burrows 
and  the  fine  earth  which  it  casts 
out  of  them.  Mr.  Darwin  lias  as- 
serted "that  a  field,  manured  with 
marl,  has  been  covered,  in  the 
course  of  eighty  years,  with  a  bed 
of  earth  averaging  13  inches  in  thickness,"  through  the  agency  of  earth- 
worms.! Worms,  like  snails  and  slugs,  are  hermaphrodite,  yet  they  pair  and 
unite  at  the  rings  (fig.s.  2),  embracing  each  other,  the  heads  protruding,  as 

•  See  Trans.  Linn.  Soc,  vol.  xxi.  p  211,  for  descriptions  and  figures  of  the  species  by  the  author. 

+  For  an  interesting  account  of  the  earthwonn  we  recommend  to  the  perusal  of  the  reader  a  little 
work  which  has  recently  appeared,  entitled  Tlie  Eavtlmorm  and  the  Housefly,  with  microscopio 
illustrations,  l.y  James  Samuelson  and  J.  B.  Ilicks,  ^I.D. 
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at  figs.  3.  Tliey  so  much  resemble  living  muscle  that  a  large  fly,  named 
Sarcophaga  carnaria*  (Linn.),  has  been  known  to  lay  its  eggs  on  worms, 
which  hatched  and  turned  to  maggots,  feeding  upon  the  worms  as  they  would 
have  done  on  the  dead  flesh  of  any  animal,  and  changing,  when  full-grown, 
to  pupae,  from  which  flies  again  emerged. 

Worms  lay  eggs  (fig.  4 ;  5,  magnified)  principally  in  the  spring ;  they 
may  be  seen  coiled  up  within  the  pellucid  egg ;  and  when  the  worms  hatch 
they  are  about  1  inch  long,  but  when  full-grown  they  sometimes  attain  to 
an  extraordinary  size,  being  nearly  1  foot  long,  and  as  thick  as  a  large  swan's 
quill.  It  is  almost  needless  to  observe  that  worms  are  usually  cylindrical, 
fleshj^,  composed  of  numerous  rings,  and  of  a  rosy  colour,  but  this  varies  to 
whitish  or  bluish  tints  in  certain  soils  and  localities.  The  anterior  portion  is 
of  a  Hvid  colour,  with  a  bluish  or  iridescent  gloss,  the  head  being  very 
pointed,  and  the  tail  flattened. 

A  solution  of  salt  and  water  will  destroy  worms,  as  will  also  corrosive 
sublimate,  but  one  of  the  easiest  and  most  efficacious  modes  of  extirpating 
worms  is  to  water  the  land  with  lime-water.  It  is,  however,  said  that,  while 
unslaked  stone-lime  is  efficacious,  lime  of  chalk  has  no  efiect  upon  them. 


This  volume,  which  I  have  now  brought  to  a  close,  will  convince  every 
one  that  the  cultivator  of  the  soil  has  multitudes  of  enemies  to  contend  with, 
many  of  them  difficult  to  detect,  from  their  minuteness  and  obscure  economy. 
To  make  the  farmer  acquainted  with  the  habits  of  these  enemies,  and  enable 
him  to  recognize  them  under  their  different  aspects  of  egg,  caterpillar,  pupa, 
and  perfect  insect,  has  been  the  object.  The  utility  of  this  knowledge  cannot 
be  denied,  and  without  ample  descriptions  and  good  figures  it  is  impossible  to 
identify  such  minute  animals,  which  often  resemble  each  other  in  an  extraor- 
dinary manner,  even  wliere  their  food  is  of  a  totally  different  nature.  The 
first  step  towards  vanquishing  an  enemy  is  to  ascertain  correctly  his  habits ; 
the  next,  to  be  so  certain  of  his  appearance  as  not  to  mistake  one  party  for 
another;  and  a  third  and  no  less  important  object  is  to  be  well  acquainted 
with  our  allies  and  friends.  For  want  of  this  it  has  often  happened  within 
my  own  knowledge,  and  indeed  it  is  a  notorious  fact,  that  the  very  insects 
ordained  by  the  Creator  to  keep  noxious  species  in  check  have  been  mistaken 
for  the  offenders ;  and  thus  the  most  serviceable  auxiliaries  have  been  per- 
secuted, and  even  sacrified  to  om-  ignorance  of  their  deserts. 

I  cannot  but  hope  that  I  have  been  permitted  to  lay  a  foundation  towards 

*  Gardeners'  Chronicle,  vol.  vi.  p.  275. 


INSECTS   AFFECTING  CLOVER   CROPS,   ETC.  515 

a  knowledge  of  the  insects  injurious  to  man,  on  which  a  more  sound  and  per- 
fect superstructui'e  may  be  gradually  raised,  as  materials  are  collected  to  in- 
crease and  correct  the  mass  of  information  which  I  have  gathered  together. 
As  such  observations  are  very  tedious  and  difficult,  the  materials  can  be  col- 
lected but  slowly :  if,  however,  every  new  discovery  be  faithfully  and  accu- 
rately recorded,  it  is  impossible  to  calculate  the  happy  results  which  may 
accrue  towards  averting  the  losses  sustained  from  the  attacks  of  insects.  But 
I  wish  to  impress  in  the  strongest  manner  the  absolute  necessity  of  the  agri- 
cultural observer,  however  talented  he  may  be,  calling  in  the  aid  of  the 
scientiiic  entomologist  in  his  investigations,  with  the  view  of  ascertaining  the 
scientific  name  of  the  insect,  and  thus  acquiring  the  means  of  referring  to  all 
that  is  known  in  relation  to  it ;  without  this  Ids  discoveries  will  be  but  the 
"baseless  fabric  of  a  vision,"  and  remain  without  "a  local  habitatioji  and  a 
name." 

I  will  now  bid  farewell  to  my  agi'icultm-al  friends  in  the  good  old  Eng- 
lish phrase,  "  May  God  speed  the  plough !"  I  sincerely  trust  that  my  labours 
may  tend  not  only  to  the  instruction  and  to  the  benefit,  but  even  to  the 
amusement,  of  those  engaged  in  the  cultivation  of  the  soil ;  and  that  the  first 
step  towards  a  correct  knowledge  of  economic  entomology  may  induce  others 
to  take  up  this  important  subject.  After  forty  years'  service  in  this  labour 
of  love,  it  is  time  for  me  to  relinquish  my  pen  and  pencil,  and  release  myself 
from  my  toil,  which  I  cannot  do  better  than  in  the  words  of  the  Mantuan 
bard,  who  delighted  to  sing  of  rural  pm*suits: — 

"  For,  overlaboured  with  so  long  a  course, 
'Tis  time  to  set  at  ease  the  srnokincr  horse."  * 


EXPLAXATION    OF    PLATE   P. 

Fig.  1.  A  head  of  TrifoUum  pratcnse  (purple  clover),  divided  to  show  five  of  the  calyces 
eaten  out  by  the  maggots  of  Apion  apr leans.  The  orifices  are  indicated  by 
brown  spots. 

Fig.    2.  A  calyx  detached,  showing  the  hole  eaten  by  the  maggot. 

Fig.    3.  The  larva,  or  maggot,  of  Apion  apricans. 

Fig.     4.  The  same  magnified. 

Fig.    5.  The  pupa,  or  nymph,  of  ditto. 

Fig.    6.  The  same  magnified. 

Fig.    7.  Apion  apricans  or  flav if emoratum. 

Fig.     8.  The  same  magnified. 

Fig.    9.  The  mandible  or  jaw  of  i^'^'o'*/'''*'"''^'*^'^'*^''*"*'  Li"°' 

Fig.  10.  The  maxilla  and  palpus,  or  feeler,  of  ditto. 

Fig.  11.  The  chin  or  mentum  and  lip,  &c.,  of  ditto. 

*   "  Sed  nos  immensum  spatiis  confeciinus  sequor  : 

Et  jam  tempus  eqium  fumantia  solvere  coUa." — Virg.  Qeorg.  ii.   541-2. 
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Fig.  12.   Head  of  the  female. 

FijT.  13.  The  horn  or  antenna. 

Fig.  14.  A  leg. 

Fig.  15.   Head  of  the  male. 

Fig.  16.  Apion  pomonce. 

Fig.  17.  The  same  flying  and  magnified. 

Fig.  18.    Vicia  sativa  (the  vetch  or  tare),  infested  by  Apion  pomowe. 

I,  The  larvfe  or  maggots,  in  sitii. 
Fig.  19.  A  pod  of  the  vetch  opened,  exhibiting  the  perforated  seeds. 
Fig.  20.  The  larva  of  Apion  pomonw  (?). 
Fig.  21.  The  same  magnified. 
Fig.  22.  A  caly.K  of  Vicia  sepium  (?),  which  contained  several    larvae  of  some  species  of 

Ajjion. 
Fig.  23.  One  of  the  larvoe,  removed  from  the  caly.K. 
Fig.  24.  The  same  magnified. 
Fig.  25.   Chrysomela  [Phcedon)  poli/r/oni. 
Fig.  26.  The  same  magnified. 
Fig.  27.  The  labrum  or  upper  lip. 
Fig.  28.   One  of  the  mandibles  or  jaws. 
Fig.  29.  One  of  the  maxillae,  with  the  palpus  or  feeler. 
Fig.  30.  The  labimn  or  under  lip,  with  the  two  palpi  or  feelers. 
Fig.  31.  The  antenna  or  horn. 
Fig.  32.   One  of  the  legs. 

All  tlie  figures  are  drawn  from  nature. 
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Abrseus  ininutus,  457. 

Acari — Mites  infesting  various  crops;  as  clover, 
also  tail-wheat,  138,  444. 

Acarus  coleoptratus,  456. 

Acarus  farinae— The  same  as  Tyroglyphus  fa- 
rinae,  456. 

Acarus  Phalangii — The  name  given  by  De  Geer  to 
Leptus  Phalangii,  200. 

Acarus  vegetans,  199. 

Acherontia  (Sphinx)  atropos  —  The  death's-head 
or  bee  tiger-moth,  440. 

Aciida  viridissima,  511. 

Adrastus  acuminatus  —  The  acuminated  click - 
beetle,  193. 

Agi-iotes  lineatus — The  striped  click-beetle,  159. 

Agriotes  obscurus — The  obscure  click-beetle,  159. 

Agriotes  sputator — The  pasture  or  spitting  click- 
beetle,  158,  191. 

Agrotis  exclamationia  —  The  heart  -  and  -  dart 
moth,  118. 

Agrotis  segetum — The  common  dart-moth,  ]  20. 

Agrotis  tritici — Tlie  buckwheat-moth,  225. 

Agrypnus  murinus  —  The  mouse-coloured  click- 
beetle,  190. 

Aleochara — A  rove-beetle  in  rotten  turnips,  138. 

Allantxis  flavipes,  37. 

Alopecurus  agrestis — The  slender  fox-tail  grass  or 
black  bent,  500. 

Alopecurus  pratensis— Meadow  fox -tail  grass, 
501. 

Altica  concinna — The  hop  or  brassy  flea-beetle,  33. 

Altica  consobrina — The  blue  cabbage-fly  or  flea- 
beetle,  34. 

Altica  dentipes — The  same  as  A.  concinna,  33. 

Altica  (ilacrocnema)  exoleta — Lives  on  potato 
leaves,  &c.,  440. 

Altica  nemorura — The  turnip  -  fly  beetle  or  flea, 
17,  395. 

Altica  obscurella  —  The  bastard  turnip  -  fly  or 
flea,  34. 


Alucita  cerealella,  310. 

Alysia  Apii — A  parasite  upon  the  parsnip -loaf 

maggots,  420. 
Alysia  manducator— A  fly  parasitic  in  pupae  of 

other  insects,  143. 
Alysia  nigra — Another  name  for  Coelinius  nigcr, 

242. 
Alysia  Olivierii— Name  given  by  Gu^rin  to  Alysia 

nigra,  242. 
Amara  communis,  217. 
Amara  ti-ivialis,  217- 
American  wheat-midge— Cecidomyia  destructor, 

258. 
Anacampsis  sarcitella— Another  name  for  Tinea 

sarcitella,  367. 
Anbury — A  disease  in  turnips,  attributed  to  the 

agency  of  insects,  134. 
Anisoplia  agricola — The  field-chafer,  218. 
Anisoplia  horticola— The  garden-chafer  or  May- 
bug,  220,  509. 
Anobium  frumentarium — Another  name  for  Sil- 

vanus  surinamensis,  329. 
Anobium  paniceum.  236. 

Anthomyia  betse — The  mangel-wurzel  fly,  396. 
Anthomyia  brassicae — The  cabbage  and  turnip  fly- 
er musca,  141. 
Anthomyia  carnaria,  Meig.,  142. 
Anthomyia  ceparum,  145. 
Anthomyia  cunicularis,  464. 
Anthomyia  gnava — A  fly  inhabiting  turnip  bulijs, 

142. 
Anthomyia  radicum — A  fly  living  in  turnip  roots, 

143. 
Anthomyia  solennis,  397. 
Anthomyia  trimaculata — A  fly  destroying  aibbage 

roots,  142. 
Anthomyia    tuberosa  —  A   potato   fly    or  musca, 

463. 
Anthyllis  vulneraria — Tlie  kidney-vetch,  489. 
Antler  -  moth  —  Noctua    (Cerapteryx)    graminis, 

506. 
Ants — inhabit  fields,  and  injure  crops  by  carrying 

away  seeds  of  turnips,  &o.,  511. 
Apamea  didyma — The  common  rustic-moth,  225. 
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Apamea  I-niger — A  variety  of  the  common  rustic- 
moth,  225,  305. 

Aphides  or  Plant-lice  —Infesting  field  and  garden 
crops,  63,  289,  355,  427. 

Aphidiua  avense — A  fly  parasitic  on  corn  plant- 
lice,  291. 

Aphidius    (Trionyx')   rapae  —  A  fly  parasitic    on 
turnip  plant-lice,  73. 

Aphis  avenae,  499. 

Aphis  brassicffi — The  cabbage-leaf  plant-louse,  69. 

Aphis  dauci — The  carrot  plant-louse,  403. 

Aphis  dirhoda,  500. 

Aphis   dubia  —  Black-spotted    turnip-leaf    plant- 
louse,  68. 

Aphis  fabse — The  bean  plant-louse  or  black  dol- 
phin, 357,  387,  428. 

Aphis  floris-rapse — The  turnip-flower  plant-louse, 
69. 

Aphis  granaria — The  wheat  plant-louse,  289. 

Aphis  humuli,  428. 

Aphis  mali,  65. 

Aphis  pastinacae,  422. 

Aphis  persicae,  65,  428. 

Aphis  pisi  — The  pea  plant-louse  or  green  dolphin, 
493. 

Aphis  pruni,  65. 

Aphis  pyri,  65. 

Aphis    rapae  —  The   turnip-leaf    plant-louse,    68, 
428. 

Aphis  rumicis,  68. 

Aphis  salicis,  65. 

Aphis  vastator—  Another    name    for   A.   rapae, 
68,  428. 

Aphis  viciae — The  same  as  A.  pisi,  493. 

Aphis-lions — The  larvae  of  Chrysopa  perla,  77. 

Apion  apricans — The  clover- weevil,  476. 

Apion  assimile — Feeds  on  Trifolium  ochroleucum, 
480. 

Apion   coerulescens  —  The  same  as  A.  pomonae, 
487. 

Apion  Ervi,  491. 

Apion    flavifemoratum  —  Another   name   for  A. 
apricans,  476. 

Apion  flavipes— The  Dutch  clover  yellow-legged 
weevil,  480. 

Apion  hedysari — The  cinquefoil-weevil,  491. 

Apion  Lathyri,  491. 

Apion  loti,  491. 

Apion  pomonae — The  tare  or  vetch  weevil,  487. 

Apion  punctifrons,  488. 

Apion  punctiger,  488. 

Apion  subsulcatum,  488. 

Apion  Vicise,  491. 

Apium  graveolens — The  celery,  420. 

Asaphes  vulgaris — A  minute  fly  infesting  aphidian 

parasites,  74. 
Athalia  centifoliae,  44 
Athalia  rosae,  43. 


Athalia  spinarum  — The   turnip   saw-fly  or  ton- 

thredo,  44. 
Athbus  longicollis  -The  long-necked  click- beetle, 

193. 
Athbus  niger — The  black  click-beetle,  192. 
Athbus  ruficaudis— The  red -tailed  click-beetle,  160. 
Atomaria  linearis,  395. 


B. 


Baridius  trinotatus,  426. 
Barley-fly — The  Chlorops  herpinii,  233. 
Barley-midge— The  Cecidomyia  cerealis,  273. 
Barley  Tinea— The  Butalus  cerealella,  310. 
Bassus  albosignatus— An  ichneumon-fly,  82. 
Bassus  athaliffiperda — An  ichneumon-fly,  53. 
Bastard  turnip  flea  or  beetle — Alticaobscurella,  34. 
Bean,  the  common — Vicia  faba,  356. 
Bean  plant-lice —Aphis  fabae,  357,  387,  428. 
Bean-beetles — Bruchus   flavimanus   and   B.    gi-a- 

narius,  360,  363. 
Beet-flies — Anthomyia  betae,  396. 
Beet-grubs — Larvae  of  Silphae,  a  species  of  beetle, 

388. 
Beetles — Insects  having  a  pair  of  horny  elytra, 

beneath  which  fire   generally  folded  a  pair  of 

wings  for  flight. 
Bembidium  —  A   little    beetle    attacking    wheat 

crops,  212. 
Bitter-sweet,  the— Solanum  dulcamara,  440. 
Black-beetle  or  cockroach — Blatta  orientalis,  310. 
Black-canker  and  Black-caterpillar — Names  given 

to  the  larvae  of  the  turnip  saw-fly,  Athalia  spin- 
arum,  37. 
Black  dolphin  and  black  fly  —  The   bean  plant- 
louse,  Aphis  fabae,  357,  428. 
Black-jack  and  Black-palmer — Provincial  names 

of  the  caterpillars  of  the  turnip  saw-fly,  37. 
Blacksmiths — A  name  assigned  to  click-beetles, 

153. 
Black  slug— The  Limax  ater,  497,  498. 
Black-striped  slug— The  Limax  maximus,  498. 
Blaniulus  guttatus — The  same  as  Julus  guttatua, 

201. 
Blatta  orientalis — Tlie  cockroach,  310. 
Bombus  lucorum — The  wood  humble  bee,  353. 
Bombus  terrestris — The  earth  humble-bee,  352. 
Bombyx  (Lasiocampa)  medicaginis — The  medick- 

moth,  484. 
Bombyx  (Lasiocampa)  trifolii — The  trefoil-moth, 

482. 
Borborus — A  genus  of  dipterous  flies,  465. 
Bracken-clocks — The  northern  name  of  Anisoplia 

horticola,  220,  509. 
Bracon  variegator — An  ichneumon- fly,  parasitic 

on  Tinea  sarcitella,  370. 
j  Brassica  Napus — The  rape,  47. 
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Brassy  cabbage  flta — Altica  concinna,  33. 
Brimstone-buttei-fly — The  Gonepteryx  rliainiii,126. 
British    wheat -midge  —  Cecidouiyia   tiitici,   260, 

279. 
Bruchidfe — A  family   of    beetles   destructive    to 

peas  and  beans,  857- 
Bruchus  cisti,  306. 
Bruchus  flavimanus — Yellow-footed  bean-weevil, 

363. 
Bruchus  granarius — The  bean  grain-beetle,  360. 
Bruchus  pisi — The  pea-beetle,  359. 
Buckwheat-moth — Noctua  (Agrotis)  tritici,  225. 
Burnet  moth — Noctua  (Euclidia)  glyphica,  485. 
Bush-vetch — Vicia  sepium,  488. 
Butalis  cerealella— The  little  corn-moth,  310. 
Butcher-bird — Laniua  coliuris,  354. 
Butterfly,  the  brimstone — Gonepteryx  rhanini,126. 
Butterflies,    rape-seed,    or    green -veined   white— 

Pontia  napi,  101. 
Butterflies,  swallow-tail — Papilio  machaon,  408. 
Butterflies,  turnip  or  small  white — Pontia  rap», 

101. 
Butterflies,  white  cabbage — Pontia  brassicze,  94. 


c. 


Cabbage  flea  or  beetle — -Altica  consobrina,  34. 

Cabbage-fly — Anthomyia  brassicae,  141. 

Cabbage  full-bodied  moth — Noctua  brassicse,  113. 

Cabbage  plant-louse — Aphis  brassicae,  69. 

Cadelle — The  French  name  of  Trogosita  mauri- 
tanica,  332. 

Caiandra  granaria — Tlie  granary-weevil,  323. 

Calandra  oryzae — The  rice  granary-weevil,  321. 

Calathus  latus,  216. 

Callimome  dauci — A  fly  producing  galls  on  seed- 
vessels  of  carrots,  416. 

Calluna  vulgaris — The  common  ling  or  heath,  484. 

Calodera — A  genus  of  little  rove-beetles,  457. 

Calosoma  sycopbanta,  196. 

Campoplex  paniscus — An  ichneumon-fly,  87. 

Capsus  oblineatus,  436. 

Carabua  glabra tus,  196. 

Carabus  gibbu.-i,  C.  spinipes,  and  C.  tenebrioides 
— Names  given  to  Zabrus  gibbus,  214. 

Caradrina  cubicularis — The  pale-mottled  willow- 
moth,  224,  308. 

Cardamine  pratensis — Common  ladies'-smock,  29. 

Carrot-blossom  moth — Tinea  (Depressaria)  dau- 
cella,  412. 

Carrot -root  maggots — The  larvae  of  a  fly  called 
Psila  rosoe,  405. 

Carrot -seed  moth — Tinea  (Depressaria)  depres- 
sella,  411. 

Ca.ssida  nebulosa  —  Tlie  clouded  shield  -  beetle, 
394. 


Caterpillar  or  larva — Tlie  second  or  feeding  state 

of  butterflies,  moths,  saw-flies,  and  other  insects. 

Ceciilomyia — Minute  flies  bred  in  fox-tail  grasses, 

600. 
Cccidomyia  cerealis — The  barley-midge,  273. 
CeciJomyia  destructor  —  The  American   wheat- 
midge,  258. 
Cccidomyia  Loti,  491. 
Cecidomyia    tritici  —  The    British    wheat-niidge, 

260,  279. 
Celery — Apium  graveolens,  420. 
Centipedes  —  Geophilus  longicornis  and  G.  elec- 

tricus,  Lithobius  forficatus,  &c.,  454. 
CemonuE — Another  name  for  Pemphredon   uni- 

color,  76. 
Cephus  pygmsDus — The  corn  saw-fly,  252. 
Cephus  tabidus,  258. 
Ceraphron  (Megaspilus)  carpenter! — A  minute  fly 

infesting  aphidian  parasites,  74,  293. 
Ceraphron   destructor  —  A  fly  parasitic   on   the 

American  wheat-midge,  260. 
Ceraphron  niger — A  parasitic  fly  living  in  pupae 

of  Drosophila  flava,  85. 
Ceraphron  syrphii — A  parasite  inhabiting   pupae 

of  Scaeva  ribesii,  82. 
Cerceris  arenaria  —  A   sand  -  wasp,   which  buries 
weevils  that  are  injurious  to  peas,  beans,  &c., 
386. 
Cerceris  laeta — The  name  given  by  Fabricius  to 

C.  arenaria,  Linn.,  386. 
Cercyon  boletophagus,  398. 
Cerostoma  xylostella — The  turnip  diamond-back 

moth  or  Tinea,  85. 
Cetonia  aurata — Tlie  green  rose-chafer,  107,  354. 
Ceutorhynchus  assimilis — The  turnip-seed  weevil, 

104. 
Ceutorhynchus    contractus  —  The   charlock  -  seed 

weevil,  106. 
Ceutorhynchus    pleurostigma  —  The    turnip  -  gall 

weevil,  132. 
Chafer,  the  green  rose — Cetonia  aurata,  107,  354. 
Chaenon  aflSnis — Another  name  for  Coelinius  niger, 

242. 
Chaetocnema  concinna — The  recent  name  of  Al- 
tica concinna,  33. 
Chalcis  micans — Tlie  same  as  Pteromalus  micans, 

243. 
Charlock— Sinapis  arvensis,  51. 
Cheilosiascripta — A  fly  whose  larvae  liveon  aphides, 

82. 
Cheilosia  taeniata — An  aphidivorous  fly,  429. 
Chelifer  insequalis,  468. 
Clienopodium  Iiybridura — Tlie  maple-leaved  gooso- 

foot,  394. 
Chlorops—  A  genus   of  dipterous  or  two-winged 

flies,  228. 
Chlorops  glabra— The  rye-worm  fly,  228. 
Chlorops  herpinii — Iferpin's  barley  fly,  233. 
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Chlorops  hypostigraa,  237. 

Chlorops  lineata — ^The  striped  wheat-fly,  231. 

Chlorops  nasuta — Meigen's   name  for   C.  tsenio- 

pu3,  234. 
Chlorops  tseniopus — The  ribbon-footed   corn  fly, 

234. 
Chovies — A  provincial  name  for  Anisoplia  horti- 

cola,  the  May-bug,  220,  509, 
Chremylus  rubigiuosus — A  minute  fly   infesting 

Bruchus  granarius,  365. 
Chrysalis,  pupa,  or  aiirelia — The  third  or  quiescent 

state  of  buttei-flies,  moths,  &c. 
Chrysomela    (Phaedon)    betulse  —  A    turnip-leaf 

beetle,  103. 
Chryson^ela  (Phsedoii)  Polygoui,  492. 
Chrysopa  perla — The  golden-eye  fly,  77. 
Churr-worm — The  mole-cricket,  371,  510. 
Cicada  septendecim,  40. 
Cicada  spumaria,  438. 
Cimex — A  family  of  insects  living  upon  vegetables 

and  animals,  295,  433. 
Cimex  of  wheat — Destroys  the  plant-lice,  293. 
Cimex  campestris,  501. 
Cimex  pabulinus,  435. 

Click-beetles — Elaters,   the  parents  of  the  wire- 
worms,  152. 
Click-beetles— Black,  Elater  niger,  192. 
Click-beetles —Long-necked,  E.  longicollis,  193. 
Click-beetles — Margined,  E.  marginatus,  192. 
Click-beetles — Mouse-coloured,  E.  murinus,  190. 
Click-beetles — Obscure,  E.  obscurus,  159. 
Click-beetles — Pointed,  E.  acuminatus,  193. 
Click-beetles— Eed-tailed,  E.  ruficaudis,  160. 
Click-beetles — Satin-coated,  E.  holosericeus,  189. 
Click-beetles— Spitting,  E.  sputator,  158,  191. 
Click-beetles — Striped,  E.  lineatus,  159. 
Click-beetles — Tawny-legged,  E.  fulvipes,  191. 
Clover,  common  bird's-foot — Lotus   corniculatus, 

489. 
Clover,  the  cultivated — Trifolium  pratense,  478. 
Clover,  the  Dutch  or  white — Trifolium  repens, 

480. 
Clover-mite — An  acanis  inhabiting   the  flowers, 

490. 
Clover-moths — Lasiocampa  medicaginis,  484. 
Clover-weevils — Apion  apricans,  A.  flavipes,  and 

A.  assimile,  476-480. 
Coccinella  bipunctata — Double-spotted  lady-bird, 

72. 
Coccinella   dispar — A  variety   of  C.   bipunctata, 

72,  429. 
Coccinella  inipunctata,  493. 
Coccinella  septempunctata — Seven-spotted  lady- 
bird, 73,  429. 
Cockchafer— Melolontha  vulgaris,  221. 
Cockchafer,    the    small   or   summer — Melolontha 

solstitialis,  215. 
Cockroach — Blatta  orientalis,  310. 


Coelinius  niger — An  ichneumon-fly,  parasitic  on 
Chlorops,  242. 

Colaspis  atra,  492. 

Coleophora  deauratella,  489. 

Coleophora  discordella,  489. 

Common  rustic-moth — Apamea  didyma,  225. 

Corn-bugs — The  common  name  of  the  species  of 
Cimex  inhabiting  wheat,  &c.,  295. 

Corn-moth — Scopula  frumentalis,  304. 

Corn  saw-fly — Cephus  pygmaeus,  252. 

Corn-silvanus — Silvanus  surinamensia,  329. 

Corn-weevils — Calandra  granaria  and  C.  oryzae, 
321-328. 

Coruna  clavata — A  minute  fly  infesting  aphidian 
parasites,  75. 

Crane-fly,  or  daddy-long-legs — Tipula  oleracea, 
397,  445,  508. 

Crimson  grass-vetch — Lathyrus  Nissolia,  492. 

Crioceris  asparagi — The  asparagus-beetle,  307. 

Crioceris  melanopa — The  oat-beetle,  307. 

Crioceris  merdigera,  307. 

Cryptus  profligator — An  ichneumon  fly  parasitic 
on  Tinea  daucella,  414. 

Cucujus  testaceus — The  corn-cucujus,  a  minute 
beetle,  330. 

Curculio  (Ceutorhynchus)  assimUis — The  turnip- 
seed  weevil,  104. 

Curculio  (Ceutorhynchus)  contractus — The  char- 
lock-weevil, 106. 

Curculio  (Sitona)  crinita — The  spotted  peaweevU, 
347. 

Curculio  (Calandra)  granaria — The  granary- weevil, 
323. 

Curculio  (Sitona)  lineata — The  striped  pea-v/eevil, 
346,  475. 

Curculio  (Sitona)  macularis — The  same  as  C. 
crinita,  347. 

Curculio  obstrictus — The  same  as  C.  (Ceutorhyn- 
chus) assimilis,  106. 

Curculio  (Calandra)  oryzee — The  rice-weevil,  321. 

Curculio  (Otiorhynchus)  picipes — The  night-feed- 
ing weevil,  383. 

Curculio  (Ceutorhynchus)  pleurostigma — The  tur- 
nip-gall weevil,  132. 

Curculio  vastator — Another  name  for  C.  picipes, 
384. 

Cvu-1  in  potatoes — A  disease  sometimes  attri- 
buted  to  the  wire  worm. 

Curtonotus  aulicus,  216. 

Cynips  erythrocephalus,  75. 

Cynips  fulviceps — A  gall-fly  bred  from  aphides,  75. 

Cynips  quercus-inferus  ? — A  gall-fly,  also  infesting 
aphides,  75. 

D. 

Dacnusa  cerealis,  294. 

Daphnis  nerii — The  rose-bay  sphinx,  40. 


INDEX. 


521 


Death's-head  moth — Sphinx  atropos,  440.' 
Dt'pressaria   applana  —  The    common    flat -body 

moth,  410. 
Depiessaria  cicutella — Another  name  for  D.  aj)- 

plana,  410. 
Depressaria  daucella — The  carrot-blossom  moth, 

412. 
Depressaria  depressella  —  Tlie  carrot-seed  moth, 

411. 
Depressaria  Pastinacclla,  422. 
Dermestes  sexdentatum — Another  name  for  Sil- 

vanus  suriuamensis,  329. 
Diapria — A  kind  of  ichneumon-fly,  466,  467. 
Dilophus  febrilis,  467- 

Diodontus  corniger  and  Diodontus  gracilis— ^ Four- 
winged  flies  which  feed  their  larvae  on  aphides, 

76. 
Diplolepis  microgastri,  98. 
Dolopius  marginatus — The  margined  click-beetle, 

192. 
Drilus  flavescens.  496. 
Drosophila  cellaria,  464. 
Drosophila  flava — The  yellow  turnip-leaf  miner, 

84. 
Drosophila  graminum,  465. 
Ducks,  57. 


£. 


Ear-cockle — A  disease  in  wheat,  caused  by  Vibrio 

tritici,  299. 
Earth-worms — Lumbricus  terrestris,  513. 
Earwigs — Forficula  auricularia  and  F.  borealis, 

501-503. 
Elaters — Skipping-beetles,  which  are  the  parents 

of  the  true  wireworms,  152. 
Elater  (Adrastus)   acuminatus  —  The  acuminated 

click-beetle,  193. 
Elater  castanipes — Another  name  for  Elater  ful- 

vipes,  191. 
Elater   (Melanotus)   fulvipes — The  tawny-legged 

click-beetle,  191. 
Elater  (Lepidotus)  holosericeus — The  satin-co.^ted 

click-beetle,  189. 
Elater   (Agriotes)    lineatus — The   striped    click - 

beetle,  159. 
Elater    (Athous)    longicoUis  —  The    long-necked 

click-beetle,  193. 
Elater    (Dolopius)    marginatus  —  The    margined 

click-beetle,  192. 
Elater  (Agrypnas)  mimnus  — The  mouse-coloured 

click-beetle,  190. 
El.ater    (Athous)    niger— The   black   click  beetle, 

192. 
Elater  (Agriotes)   obscurus  —  The  obscure   click- 
beetle,  159. 
Elater  pectinicomis,  153. 


Elater  (Athous)  ruficaudis — The  red-tailed  click- 
beetle,  160. 

Elater  segetis,  153. 

Elater  (Agriotes)  sputator  —  The  spitting  click - 
beetle,  158,  191. 

Elater  suturalis — Another  name  for  Elater  mar- 
ginatus, 192. 

Elater  variabilis — Tlie  same  as  E.  sputator,  158. 

Empidte — A  family  of  dipterous  or  two-winged 
flies,  which  feed  upon  Cecidomyia  tritici  and 
other  insects,  284. 

Empis  livida,  284. 

Encyrtus  truncatellus,  414. 

Ephedrus  plagiator — A  minute  fly  infesting  Aphis 
granaria,  292. 

Episema  graminis — Tlie  antler-moth,  506. 

Eremobia  ochroleuca,  222. 

Erj'simum  alliaria — Sauce-alone,  or  hedge-mus- 
tard, 29. 

Eubaziis  macrocephalus,  481. 

Euclidia  glyphica — The  bumet-moth,  485. 

Euclidia  Mi— The  Shipton-moth,  486. 

Eumerus  aeneus,  142. 

Eupteryx  solani — The  potato  frog-fly,  438. 

Eupteryx  picta — The  painted  frog-fly,  439. 

Eve-churr— Another  name  for  the  mole-cricket, 
371,  510. 

Exetastes  osculatorius,  131. 


V. 


False  scorpions,  468. 

False  wireworms — Another  name  for  the  snake- 
millipedes,  201,  454. 

Festuca  loliacea,  500. 

Field- chafer —A  beetle  called  Anisoplia  agricola. 
218. 

Filaria — A  slender  worm  which  lives  in  wire- 
worms,  &c.,  182, 

Fingersand-toes — A  disease  in  turnip  roots,  sup- 
posed, like  anbury,  to  be  caused  by  insect 
agency,  134. 

Flies — Properly  with  two  wings  only,  and  from 
thence  called  Diptera. 

Flies — Tlie  larvae  of  some  live  in  the  caterpillars 
of  turnip  saw-flies,  53. 

Forficula  auricularia — The  common  earwig,  501. 

Forficula  borealis,  503. 

Formica — A  genus  of  ants  or  pismires,  511. 

Formica  flava — The  turf-ant,  512. 

Formica  rufa — The  horse-ant,  512. 

Formica  sanguinea,  512. 

Frog-fly,  the  painted —Tettigonia  (Eupterj-x) 
picta,  439. 

Frog-fly,  the  potato  —  Tettigonia  (Eupteryx)  so- 
lani, 438. 

Frogs,  181. 
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Galeruca  tanaceti,  507- 

Ganychorus   ambulans  —  The  same    as  Dacnusa 

cerealis,  294. 
Garden-chafer— Called  Anisoplia  horticola,   220, 

509. 
Gelechia  anthyllidella,  489. 

Geophilus   longicornis — The  long-liorned    centi- 
pede, 455. 
Glow-worm  — Lam pyris  noctilnca,  496. 
Glyciphagus  fecularum,  45G. 
Gnat  of  winter — Trichocera  hieraalis,  137. 
Golden-eye  fly — Chrysopa  perla,  77. 
Gonepteryx    rhamni  — The    brimstone  -  butterfly, 

126. 
Gout  in  corn — A  disease  produced  by  the  larvae  of 

little  flies,  234. 
Grain-bruchus — Bruchus  granarius,  360. 
Granary-weevils — Cakndra  granaria  and  C.  oryzs, 

321,323. 
Grapholitha  pisana  or  nebutana — The  peamoth, 

350. 
Grasses,  fox-tail — Infested  by  larvas  of  a  gnat,  500. 
Grass,  full-bodied  moth— Noetua  graminis,  506. 
Grass,  meadow  fox-tail  —  Alopecurus  pratensis, 

501. 
Grass,  slender  fox-tail,  or  black  bent — Alopecurus 

agrestis,  500. 
Green-dolphin — The  pea  plant  louse,  493. 
Green  rose-chafer — Cetonia  aurata,  107,  354. 
Ground-beetles — The    English    name    of   beetles 

called  Carabus,  Harpalus,  &c.,  213. 
Groundsel — Senecio  vulgaris,  117. 
Grub^A  term  applied  to  the  larvse  and  pupae  of 

insects. 
Gryllotalpa  didactyla,  372. 

Gryllotalpa  vulgaris — The  mole-cricket,  371,  510. 
Gryllus  flavipes,  511. 
Gryllus  migratorius — Another  name  for  Locusta 

migratoria,  511. 
Gulls — The  sea-birds  which  visit  ploughed  lands, 

451. 


H. 


Ilaltica — Another  name  fur  Altica,  17. 

Harpalus  —A  genus  of  ground-beetles,  whose  larvte 
attack  com,  213. 

Harpalus  ruficornis,  217. 

Harvest-spider— Phalangium  Opilio,  200. 

Haemilis  pastinacella,  422. 

Hedge-mustard,  or  sauce-alone — Erysimum  alli- 
aria,  29. 

Hedysarum  onobrychis — The  sainfoin,  491. 

Helix  aspersa — Miiller's  name  for  the  garden- 
snail,  495. 


Helix  hortensis — The  garden-snail,  495. 

Helix  neraoralis,  496. 

Helix  rufescens,  496. 

Helix  virgata,  496. 

Helobia  brevicollis,  197. 

Hemerobius  obscurus — A  lace  winged  fly,  whose 

larvae  live  upon  aphides,  79. 
Hemiteles  melanarius  — An  ichneumon-fly,  -which 

infests  the  chrysalides  of  the  white  butterflies, 

102. 
Hepialus  humuli — The  otter-moth,  407. 
Homalomyia  tuberosa  —  Bouche's  name  for  An- 

thomyia  tuberosa,  463. 
Homalota— A  rove-beetle,  138. 
Hormius  rubiginosus  —  The  same  as  Chremylus 

rubiginosus,  365. 
Humble-bees — Bombus  lucorum  and  B.  terrestris, 

puncture  bean  flowers,  &c.,  350. 
Hydrotasa — A  two-winged  fly,  141. 
Hylophila  minuta,  430. 
Hylophila  nemorum,  429. 
Ilylotoma  rosae,  43. 


I. 


Ichneumon  aphidum,  Linn.,  73. 

Ichneumon  braconide  —  A  family  of  ichneumon- 
flies,  481. 

Ichneumon  (Trogus)  atropos — A  large  ichneumon, 
para'iitic  upon  the  catei-pillar  of  the  death's-head 
moth,  443. 

Ichneumon  (Peltastes)  dentatus — Parasitic  upon 
caterpillars  of  Bombyx  medicaginis  and  B.  tri- 
folii,  485. 

Ichneumon  (Platygaster)  inserens — The  same  as 
Tnostemma  inserens,  281. 

Ichneumon  (Macroglenes)  penetrans — A  small  flj' 
which  lives  upon  Cecidomyia  tritici,  270,  283. 

Ichneumon  secalis — A  fly  which  destroys  the  ca- 
terpillars of  the  rye-moth,  Pyralis  secalis, 
305. 

Ichneumon  (Platygaster)  tipulae— A  little  fly  para- 
sitic on  Cecidomyia  tritici,  270,  280. 

Ichneumon  of  turnip-caterpillar^Bassus  athaliae- 
perda,  53. 

Ilithya  colonella — The  humble-bee  honey-moth, 
354. 

Inostemma  inserens — A  minute  ichneumon  which 
destroys  the  eggs  of  Cecidomyia  tritici,  281, 

Insect-mills — Machines  for  destroying  insects  in 
granaries,  313. 

J. 

Jack-snipes,  451. 

Jarr-worm — Another  name  for  the  mole-cricket, 
371,510. 
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Julua  giitUtus — Name  given  by  Fabricius  to  J. 

pulchuUus,  '201. 
Julus  latcstriatus — The  broad-lined    snakc-iuilli- 

pede,  203. 
Julus  londinensis — The  London  snake-millipede, 

202,454,  494. 
Julus  pilosus — Tbe  bairy  snake-millipede,  203. 
Julus  pulchellus — Tbe  beautiful  snake-millipede, 

201,454. 
Julus  punctatus — The  dotted  snake-millipede,  202. 
Julua  sabulosus,  206. 
Julus    terrestris  —  The    earth  snake  -  millipede, 

202,454. 


K. 

Knot-grass — Polygonum  avicuUire,  492. 


Labia  minor — The  dunghill-earwig,  503. 

Ladies'-smock,  common — Cardaminepratensis,29. 

Lady -bird,  the  double  spotted — Cocciuellabipunc- 
tata,  72. 

Lady-bird,  the  seven-spotted  — Coccinella  septem- 
punctata,  73,  429. 

Lampyris  noctiluca — The  glow-worm,  496. 

Lanius  coUuris — The  butcher-bird,  354. 

Lapwings,  180,  451. 

Larva — A  term  applied  to  the  second  or  feeding 
state  of  all  insects. 

Larus  canus,  the  conmion  gull,  and  L.  byber- 
nicus,  the  winter  gull— The  species  which  visit 
fresh  ploughed  land,  to  feed  upon  worms,  w  ii-e- 
worms,  and  other  larvae,  451. 

Lasiocampa  trifolii  —  The  trefoil  eggar-bombyx, 
482. 

Lasiocampa  medicaginis — The  medick  eggar-bom- 
byx, 484. 

Lathyrus  Nissolia— Crimson  grass- vetch,  492. 

Lathyrus  pratensis — The  everlasting  tare,  491. 

Laverna  sarcitella— The  modem  name  of  Tinea 
sarcitella,  369. 

Lepidotas  holosericeus — The  satin-coated  click - 
beetle,  189. 

Leptus  autumnalis — The  harvest-bug,  200. 

Leptus  Phalangii  —  An  acarus  infesting  click- 
beetles,  200. 

Leucania  obsoleta — The  oat  or  reed  wainscot- 
moth,  305. 

Limax  agrestis — The  milky  slug,  497,  498. 

Limax  ater— The  black  slug,  497,  498. 

Limax  empiricorum — A  name  given  to  the  adult 
varieties  of  L.  ater,  497. 

Limax  maximus — The  black-striped  slug,  498. 

Limax  ruftis,  498. 


Limosina  geniculata,  465. 

Limosina  payenii,  466. 

Ling,  the  common — Calluna  vulgaris,  484. 

Lithobius  forfic;ttus  or  vulgaris — The  common 
thirty  and  forty-foot,  or  centipede,  454. 

Lithocolletis  bremiella,  488. 

Lizards,  181. 

Locusta  flavipes,  611 

Locusta  migratoria — The  migratory  locust,  511. 

Lophyrus  rufus,  pallidus,  and  pini,  43. 

Lotus  corniculatus  —  The  common  bird's-foot 
clover,  489. 

Lucern—  Medicago  sativa,  492. 

Lumbricus  terrestris — The  earth-worm  or  dew- 
worm,  513. 

Lygus  bipunctatus — The  double:Spotted  potato- 
bug,  435. 

Lygus  contaminatus — Green  potato-bug,  435. 

Lygus  solani — The  potato-bug,  434. 

Lygus  umbellatarum — The  painted  potato-bug, 
436. 


M. 


Macrocnema  exoleta,  440. 

Macroglenes  penetrans — A  minute  parasitic  fly, 

produced  from  Cecidomyia  tritici,  270,  283. 
Maggot — The  feeding  state  of  dipterous  and  other 

flies. 
Maggots  of  flies,  called  Phytomyza  nigricornis,  in 

pea  leaves,  348. 
Maize-beetle  —  Uloma  cornuta,  332. 
Mamestrabrassica; — The  cabbage-moth  or  Noctua, 

113. 
^langel-wurzel  infested   by  the  same  insects  as 

the  beet,  389. 
May-bug  or  beetle — Anisoplia  horticola,  220,  509. 
Meal-beetle — Tenebrio  molitor,  334. 
Meal-worm — The  larva  of  Tenebrio  molitor,  334. 
Medicago  sativa— Lucern,  492. 
Medick-moth — Bombyx  medicaginis,  484. 
Megaspilus  carpenteri — The  same  insect  as  Cera- 

phron  carpenteri,  74,  293. 
Melanotus    fulvipes  —  The    tawny -legged    click- 
beetle,  191. 
Meligethes  ajneus — A  minute    beetle    inhabiting 

turnip  flowers, 
Melolontha   solstitialis  —  Tlie   small    or   summer 

cockchafer,  215. 
Melolontha  vulgaris — The  cockchafer,  221. 
Meraporus  graminicola — A  parasitic  insect  infest- 
ing the  rice-weevils,  322. 
Microgaster  glomeratus — An  ichneumon-fly  whose 

larvae  live  in  the  caterpillars  of  Pontia  brassicae, 

97. 
.Microgaster  lineola — An  ichneumon-fly  parasitic 

on  the  larvae  of  Scava  pyrastri,  81. 
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Migratory  locust — Locusta  migratoria,  511. 
Milky  slug — Limax  agrestis,  497,  498. 
Millipede,  flat-backed— Polydesmus  complanatus, 

203,298,407. 
Miris    dolabratus— A  bug   abounding   in    barley 

fields,  296. 
Miris  erraticus — A  bug  living  on  wheat,  &c.,  296. 
Miris  tritici — The  wheat-bug,  295. 
Miscogaster   cinctipes — A    minute    fly   infesting 

pupae  of  Drosophila  flava,  85. 
Mite — The  common  name  of  Acarus,  138,  444. 
I^Iole  cricket — Gryllotalpa  vulgaris,  371,  510. 
Moles — Talpa  europaea  or  vulgaris,  181,  376. 
Molobrus  of  turnips — A  little  fly,  named  also  Sci- 

ara  fucata,  460. 
Moth,  the  antler — Noctua  graminis,  506. 
Moth,   the  buckwheat — Noctua  (Agrotis)   tritici, 

225. 
Moth,  the  burnet — Euclidia  glyphica,  485. 
Moth,  the  cabbage — Noctua  brassicae,  113. 
Moth,  the  carrot-blossom — Tinea  daucella,  412. 
Moth,  the  carrot- seed — Tinea  depressella,  411. 
Moth,  the  common  dart — Noctua  segetum,  120. 
Moth,   the    common    rustic — Apamea    didyma, 

225. 
Moth,  the  death's-head — Sphinx  atropos,  440. 
Moth,  the  field  corn — Scopula  frumentalis,  304. 
Moth,  the  great  yellow  underwing — Noctua  pro- 

nuba,  116. 
Moth,  the  heart-and-dart — Noctua  exclamationis, 

118. 
Moth,  the  humble-bee  honey — Ilithya  colonella, 

354. 
Moth,  the  little  corn — Butalis  cerealella,  310. 
Moth,  the  little  grain — Tinea  granella,  315. 
Moth,  the  medick — Bombyx  medicaginis,  484. 
Moth,  the  oat  or  reed  wainscot — Noctua  obsoleta, 

305. 
Moth,  the  pale  mottled  willow — Noctua  cubicu- 

laris,  224,  308. 
Moth,  the  rye — Pyralis  secalis,  304. 
Moth,  the  sack — Tinea  sarcitella,  367. 
Moth,  the  Shipton— Euclidia  Mi,  486. 
Moth,  the  turnip  diamond-back — Cerostoma  xylo- 

stella,  85. 
Moth,  the  white  shoulder  woollen — Tinea  sarci- 
tella, 367. 
Moth,  the  wolf — Tinea  granella,  315. 
Moth,  the  Y. — Noctua  gamma,  87. 
Musca  (Anthomyia)  brassicae — Cabbage-root  fly, 

141. 
Musca  cunicularis,  463. 
Musca  frit— A  Swedish  barley-ear  fly,  233. 
Musca  (Anthomyia)  guava — A  two-winged  turnip- 
root  fly,  142. 
Musca  pumilionis,  228. 
Musca  (Anthomyia)  radicum — A  root-fly  infesting 

turnips,  143. 


Musca  stabulans — A  fly  breeding  in  decaying  po- 
tatoes, 462,  464. 

Musca  (Anthomyia)  trimaculata — A  two- winged 
cabbage-root  fly,  142. 

Musca  (Anthomyia)  tuberosa — A  potato-root  fly, 
463. 

Myrmica  perelegans,  513. 

Myrmica  rubra — The  red  ant,  512. 

Myrmidius  ferrugineus,  332. 


N. 


Nebria  (Helobia)  brevicoUis,  197 

Negroes  and  Niggers — Provincial  names  of   the 

caterpillars  of  the  turnip  saw-fly,  37. 
Nematus  trimaculatus,  43. 
Noctua — A  family  of  moths  which  generally  fly  at 

night,  112. 
Noctua  (Mamestra)  brassicae — The  cabbage-moth, 

113. 
Noctua  (Caradrina)  cubicularis — The  pale-mottled 

willow-moth,  224,  308. 
Noctua  (Agrotis)   exclamationis — The  heart-and- 
dart  moth,  118. 
Noctua  (Plusia)  gamma — The  Y-moth,  87. 
Noctua    (Euclidia)    glyphica — The   burnet-moth, 

485. 
Noctua  (Episenia)  graminis — The  antler  or  grass 

moth,  506. 
Noctua  (Tripbaena)  innuba — A  variety  of  N.  pro- 

nuba,  116. 
Noctua  (Euchdia)  Mi— The  Shipton-moth,  486. 
Noctua    (Leucania)    obsoleta — The  oat   or    reed 

wainscot,  305. 
Noctua  (Triphaena)  pronuba — The  great   yellow 

underwing  moth,  116. 
Noctua  (Agrotis)  segetum — The  common  dart,  120. 
Noctua   (Agrotis)    tritici — The    buckwheat-moth, 

225. 


0. 


Oat  crioceris  or  beetle — Crioceris  melanopa,  307- 
Oat  or  reed  wainscot-moth — Noctua  obsoleta,  305. 
Ocypus  olens — The  same  as  Staphylinus  olens, 

504. 
(Ecophora  granella,  310. 
Omaseus  melanarius — A  ground  beetle  or  carabus, 

which  attacks  surface-grubs,  131. 
Onobrychis  sativa,  489. 
Ophion  vulnerator — An  ichneumon  parasitic  on 

Tinea  daucella,  414. 
Oribates  castaneus,  444. 
Oscinis  granarius — The  wheat  grain-fly,  297. 
Oscinis  lineata,  234. 
Oscinis  pumilionis — The  rye- worm  fly,  228. 
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Oscinis  vastator— The  barley  or  wheat  destroying 
fly,  239. 

Otiorhyiichu.<i  picipes — The  night-feeding  weevil, 
383. 

Otiorhynchus  scahrosus,  386. 

Otiorhynchus  aulcatu.s,  386. 

Otter-moth— Hepialus  humuli.  407. 

Oval  Ptinus  or  beetle — Ptinua  crenivtus,  331. 

Oxytelua  nitidulus — The  same  as  Staphyliniis  ni- 
tidulus,  458. 

Oxytelus  rugosus— The  rough  rove-beetle,  139. 

0.xytelus  sculpturatus  —  The  sculptured  rove- 
beetle,  139. 


P. 


Pachylartlirus  smaragdinus — A  fly  infesting  larvaj 

of  parsnip  leaf-miners.  420. 
l^achymerus  calcitrator — An  ichneumon  parasitic 

on  Cephus  pygmceus,  257. 
Pachymerus  vulnerator — An  ichneumon-fly,  414. 
Papilio  brassicae — The  white  cabbage-butterfly,  94. 
Papilio  (Colias)  hyale — The  pale-clouded  yellow- 
butterfly,  482. 
Papilio  machaon — The  swallow-tail  butterfly,  408. 
Papilio  napi — The  rape-seed  or  green -veined  white 

butterfly,  101. 
Papilio  podalirius,  409. 
Papilio  rapae— The  turnip  or  small  white  butterfly, 

101. 
Pararaesius  brachialis,  466. 
Parsnips  (Pastinaca    sativa)    are    subject  to    the 

attacks  of  various  insects,  412. 
Parsnip-leaf  maggot — Tephritis  Onopordinis,  397, 

418. 
Parsnip-root  maggot— Psila   rosae   and   P.   nigri- 

comis,  405,  406. 
Partridges   (Tetrao   perdix)  are  useful   in  turnip 

fields,  134, 180. 
Pea-beetles — Bruchus  pisi,  359. 
Pea-moth — Grapholitha  pisana,  350. 
Pea   plant-lice — Aphides,   called    green -dolphins, 

493. 
Pea-weevils — Curculio  crinita  and  C.  lineata,  346, 

347,  475. 
Peltastes  dentatus — An  ichneumon-fly,  485. 
Pemphredon  lugubria    and    P.    unicolor  —  Four- 
winged  flies  which  feed  their  maggots  on  aphides, 

76. 
Phagonia  smaragdina,  420. 
Phalangium  Opilio— The  harvest-spider,  200. 
Pheasants    (Phasianus    colchicus)    destroy   great 

numbers  of  crane-fly  larvaj  and  wire  worms,  180, 

452. 
Phaedon  betulae— A  turnip-leaf  beetle,  103. 
Phsedon  polygoni — A  beetle  living  on  tares,  &c., 

492. 


Phytocoris  lineolaris,  436. 
Piiytocoris  prasinua,  435. 
PIiytocurJH  pabulinus,  436. 
Phytocoris  viridulus,  436. 
I'hytomyza  nigricomis — A  two  winged  fly,  whose 

maggots  mine    in  turnip  and    pea   leaves,    85, 

348. 
Pliyto.sus— A  rove-beetle,  138. 
Pimpla  instigator — An  ichneumon  inhabiting  the 

chrysalis  of  Pontia  brassicae,  99. 
Pisum  sativum,  366. 
Plant-lice  lions — Larvae  of  golden  eye  flies,  Chry- 

sopa  and  Htemerobius,  77-79. 
Plant-lice  —  The    English    appellation    for    the 

aphides,  63,  289,  355,  427. 
Plant-louse  of  beans— Aphis  faboe,  357,  428. 
Plant-louse  of  cabbage — Aphis  brassicte,  69. 
Plant-louse  of  pea — Aphis  pisi,  493. 
Plant-louse  of  potato — Aphis  rapae  or  vastator, 

68.423. 
Plant-louse  of  turnip  flower— Aphis  floris-rapae,  69. 
Pant-louse  of  turnip  leaf — Aphis  rapae,  68,428. 
Plant-louse  of  turnip  leaf,  black  spotted — Aphis 

dubia,  68. 
Plant-louse  of  wheat — Aphis  granaria,  289. 
Platygaster  inserens — Another  name  for  Inostem- 

ma  inserens,  282. 
Platygaster  tipulae — A  minute  parasitic  fly  infest- 
ing Cecidomyia  tritici,  270,  280. 
Plusia  gamma — The  Y-moth,  87. 
Podura — A  genus  of  ground-fleas,  432. 
Podura  plumbea,  456. 
PcEcilus  cupreus — A  ground-beetle,  216. 
Polydesmus  complanatus — The  flat-backed  milli- 
pede, 203,  298.  407. 
Polygonum  aviculare — ^Knot-grass,  492. 
Polynema  gracilis — A  minute  fly  which  punctures 

the  eggs  of  Pontia  brassicae,  100. 
Pontia  brassicae — The  white  cabbage-butterfly,  94. 
Pontia  napi — The  rape-seed  or  green-veined  white 

butterfly,  101. 
Pontia  rapse — Tlie  turnip  or  small  white  butterfly, 

101. 
Potato -bugs,    named    Lygus    bipunctatus.    con- 

taminatiis,  solani,  and  umbellatarum,  433-436. 
Potato-flies  —  Musca  stabulans   and    Anthomyia 

tuberosa,  462-464. 
Potato  frog-flies — Eupteryx  picta  and  E.  solani, 

437-439. 
Potato-gnat — Sciara  fucata,  460. 
Potato    plant-loa-se  —  Aphis    rapoe   or    vastator, 

68,  428. 
Potato-sphinx — Acherontia  atropos,  440. 
Potato-thrips— Thrips  minutissima,  287,  432. 
Proctotrupes — Small    four-winged   flies   parasitic 

upon  wireworms  and  subterranean  larvae,  131, 

181. 
Proctotrupes  viator,  131,  198. 
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Psen  atratua — A  four- winged  fly,   which  collects 

aphides  for  its  youug  brood,  76. 
Psila  ross? — The  carrot  and  parsnip  root  fly,  405. 
Psila  nigricornis — A  fly  of  similar  economy,  406. 
Psychoda  nervosa,  459. 
Pteromalus  brassicae  and  P.  pontiae  are  the  sexes 

of  P.  puparum,  100. 
Pteromalus  micans — A  minute  fly,   parasitic  on 

Chlorops,  243. 
Pteromalus  pione,  481. 
Pteromalus    pupai-um — A   minute    fly    infesting 

pupie  of  Pontia  brassicas,  100. 
Ptinus  crenatus— A  small  beetle  inhabiting  gran- 
aries, 331. 
Ptinus  fur,  331. 
Pupa   or   chrysalis  —  The   third   stage   of    insect 

transformation. 
Pui-ples — The  same  disease  in  wheat  as  ear-cockle, 

299. 
Pyralis  frumentalis — The  same  as  Scopula  frumen- 

talis,  304. 
Pyralis  repandalis,  305. 
Pyralis  secalis — the  rye-moth,  804. 


R. 


Rape — Brassica  Napus,  47. 

Reseda  lutea?  105. 

Ehabditis    tuberculorum — The    same    as   Vibrio 

tritici,  469. 
Rhamnus  frangula — The  alder- buckthorn,  126. 
Rhynchasnus  sulcicollis — Another  name  for  Ceu- 

torhynchus  pleurostigma,  133. 
Ribbon-footed  corn-fly— Chlorops  taenioiDUS,  234. 
Rice-weevil — Ourculio  oryzse,  321. 
Robins,  180. 
Rooks,  53,  179,  451. 

Rove-beetle,  the  fetid — Staphylinus  olens,  504. 
Rove-beetles  of  turnips — Oxytelus  rugosus  and  0. 

sculp  turat  us,  139. 
Rumex  acetosa — Sorrel,  492. 
Rust  in  carrot  crops,  404. 
Rye-moth — Pyralis  secalis,  304. 
Rye- worm — The  larvae  of  Oscinis  pumilionis,  228. 


s. 


Sack-moth — Tinea  sarcitella,  367. 

Sainfoin — Hedysai-um  onobrychis,  491. 

Saperda  (Calamobius)  margiuellus,  258. 

Sapromyza  obsoleta,  430. 

Sarcophaga    carnaria— The   viviparous    flesh-fly, 

514. 
Saw-fly,  the  currant,  53. 
Saw-fly  of  turnip— Athalia  spinarum,  44. 


Saw-fly  of  wheat.— Tenthredo,  227. 

Scseva  balteata,  S.  pyrastri,  S.  ribesii  —  Two- 
winged  or  dipterous  flies,  whose  larvae  or  mag- 
gots live  on  aphide.-i,  80-82,  429. 

Scajva  scripta,  82. 

Scarabaeus  horticola — The  same  as  Anisopli;^  hor- 
ticola,  220. 

Scathopse  punctata,  461. 

Schizoneura  lanigera,  429. 

Sciara  fucata  and  quinquelineata —Potato-gnats, 
460,  461. 

Sciara  pulicaria?  461. 

Scolopendra  longicornis  or  electrica — The  electric 
centipede,  at  roots  of  turnips,  &c.,  407,  454. 

Scolopendra  forficata — The  same  as  Lithobius  for- 
ficatus,  455. 

Scopula  frumentalis — The  corn-moth,  304. 

Selandria  humeralis,  294. 

Senecio  vulgaris — The  groundsel,  117. 

Shepherd's-purse — Thlaspi  bursa-pastoris,  117. 

Shield,  beetle-clouded — Cassida  nebulosa,  394. 

Shipton-moth— Euclidia  Mi,  486. 

Sigalphus  caudatus — An  ichneumon -fly  infesting 
larvae  of  Oscinis  vastator,  244. 

Sigalphus  pallipes — An  ichneumon-fly  destructive 
to  Bruchus  granarius,  364. 

Sigalphus  thoracicus — An  ichneumon-fly  which  in- 
fests Bruchus  flavimanus,  365. 

Silpha  obscura,  218. 

Silpha  opaca — A  carrion-beetle  whose  larva  de- 
stroys mangel-wurzel  and  beet,  218,  388. 

Silpha  reticulata,  218. 

Silpha  tomentosa — The  name  given  by  De  Geer 
to  Silpha  opaca,  392. 

Silvanus  sm-inamensis — A  small  beetle  inhabiting 
granaries,  329. 

Sinapis  arvensis— The  charlock,  51. 

Sirex  pygmaeus  —  An  older  name  for  Cephug 
pygmaeus,  254. 

Sitona  crinita— The  spotted  pea-weevil,  347. 

Sitona  lineata — The  striped  pea-weevil,  346,  475- 

Skipjacks — Elaters,  the  pareats  of  wireworms, 
152. 

Slug,  the  black— Limax  ater,  497,  498. 

Slug,  the  garden — Arion  hortensis,  is  the  young 
of  Limax  ater,  497. 

Slug,  the  milky — Limax  agrostis,  497,  498. 

Slug,  the  striped — Limax  maximus,  498. 

Smynthurus  solani — A  gi'ound-flea,  432. 

Snail,  the  garden — Helix  hortensis,  495. 

Snake-millipedes,  the  beautiful — Julus  pulchellus, 
201,  454. 

Snake-millipedes,  the  broad-lined — Julus  latestri- 
atus,  203. 

Snake- millipedes,  the  dotted — Julus  punctatus, 
202. 

Snake-millipedes,  the  earth — Julus  terrestris,  202, 
454. 
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Snako- millipedes,    the     liairy  —  Julus     pilosus, 

203. 
Snake-millipedea,  the  London— Julus  londinensis, 

202,  454,  491. 
Snap-beetles — Elater     the  parents  of  wireworuis, 

152. 
Solanuin  dulcamara     Tlie  bitter-sweet,  140. 
Sorrel — Humex  acetosa,  492. 
Sphinx   (Acherontia)   atropcs  —  The  death's-head 

moth,  440. 
Spotted  pea-weevil — Curculio  crinita,  347- 
Spring-beetles  —  Elaters,    the   parents    of    wire- 
worms,  152. 
Staphylinus— A   small  rove-beetle,    the  larvae  of 

which  attack  wheat  plants,  212. 
Staphylinus  nitidulus,  458. 
Staphylinus  olens — Fetid  or  earwig    rove-beetle, 

504. 
Starlings,  451. 
Steropus  madidus — A  ground-beetle  or  carabus, 

which  feeds  on  wireworms,  196. 
Striped  pea-weevil — Curculio  lineata,  346,  475. 
Striped  wheat-fly — Chlorops  lineata,  231. 
Strophosomus — A  genus  of  weevils,  386. 
Syrphus  pyrastri — The  same  as  Sc£eva  pyrastri, 

80. 
Surface-grubs— Caterpillars  of  moths  which  feed 

upon  the  roots  of  turnips,  &c.,  112,  445. 


Tachypori — A  genus  of  rove-beetles,  212. 

Talpa  curopaea  or  vulgaris — The  mole,  181,  376. 

Tare,  the  common — Vicia  sativa,  488. 

Tare,  the  everlasting — Lathyrus  pratensis,  491. 

Tare  or  vetch  weevil — Apion  pomonse,  487. 

Tares,  with  maggots  in  the  calyx,  487- 

Teigne  des   bk's — The  French  name  for  Butalis 

cerealella,  the  little  corn-moth,  310. 
Telephori — Soft-winged  beetles,  46. 
Tenebrio   raolitor — The    meal,    bran,     and    flour 

beetles,  334. 
Tenebrio   obscunis — The   American   meal-beetle, 

334. 
Tenthredo — The  saw-flies  :  the  caterpillar  of  one 

injures  wheat,  227. 
Tenthredo  centifolise — The  same  as  Athalia  spina- 

rum,  44. 
Tenthredo  scrophularine,  46. 
Tenthredo  viridis,  46. 
Tephritis  centaureae — A  variety  of  T.  Onopordinis, 

419. 
Tephritis  hordei — Name  given  by  Olivier  to  Os- 

cinis  vastator,  240. 
Tephritis  Onopordinis  — The  celery  and   parsnip 

leaf  fly,  397,  418. 
Tephritis  solstitialis,  417. 


Tettigonia  (Eupteryx)  picta — The  painted  frog- 
fly,  439. 

Tettigonia  (Eupteryx)  solani — The  potato  frog- 
fly,  438. 

Tettigonia  spumaria,  438. 

Thlaspi  bursa-pastoris — The  shepherd's- purse,  1 1 7. 

Thrips  ccrealium  —  A  minute  insect  infesting 
wheat,  286. 

Tiirips  minutissima — A  minute  insect  inhabiting 
potatoes,  287,  432. 

Thrips  ochraceus,  289. 

Thrips  physapus — A  name  incorrectly  applied  to 
T.  cerealium,  286. 

Tinea  (Depressaria)  applana — The  common  flat- 
body  moth,  410. 

Tinea  (Depressaria)  cicutella  —The  same  as  D. 
applana.  410. 

Tinea  (Depressaria)  daucella— The  carrot-blossom 
moth,  412. 

Tinea  (Depressaria)  depressella — The  carrot-seed 
moth,  411. 

Tinea  granella — The  wolf-moth,  315. 

Tinea  hordei,  310. 

Tinea  (Laverna)  sarcitella — Tlie  sack  or  white- 
shouldered  wooUen  moth,  367. 

Tinea  (Cerostoma)xylostella — The  turnip  diamond- 
back  moth,  85. 

Tipula  cerealis— The  original  name  for  Cecidomyia 
cerealis,  273. 

Tipula  maculosa — The  spotted  crane-fly,  201,  449, 
508. 

Tipula  oleracea — The  cabbage-gnat  or  crane-fly, 
397,  445,  508. 

Tipula  paludosa — Of  the  same  habits  as  T.  olera- 
cea, 417,  508. 

Tipula  phalrenoides,  459. 

Tipula  quadiifaria,  450. 

Tipula  tritici — An  old  name  for  Cecidomyia  tritici, 
260,  279. 

Toads — Bufo  vulgaris,  181. 

Trefoil-moth— Bombyx  trifolii,  482. 

Trefoil,  the  sulphur — Trifolium  ochroleucum,  480. 

Trichocera  hiemalis — The  winter  turnip-gnat  (see 
Anbury),  137. 

Trichopteryx  rugulosa,  458. 

Trifolium  ochroleucum — The  sulphur-trefoil,  480. 

Trifolium  pratense — Cultivated  clover,  478. 

Trifolium  repens — The  Dutch  or  white  clover,  480. 

Trionyx  rapre — The  same  insect  as  Aphidius  rapse, 
73. 

Triphrena  pronuba  and  T.  innuba — The  great 
yellow  underwing  moths,  116. 

Trogosita  caraboides — Another  name  for  T.  mau- 
ritanica,  332. 

Trogosita  mauritanica— The  cadelle  or  corn-beetle, 
332. 

Trogus  atropos  —  A  large  ichneumon  infesting 
larvsG  of  Acherontia  atropos,  443. 
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Trombidiutn  holosericeum,  devours  the  spikes  of 
com  in  France,  293. 

True  wirewoi-ms — The  larvae  of  elaters  or  click- 
beetles,  152,  452. 

Trypoxylon  figulus— A  four- winged  fly  destroyiug 
plant-lice,  76. 

Turnip  diamond-back  moth — Tinea  xylostella,  85. 

Turnip-fly,  flea,  or  beetle — Altica  nemorum,  17, 
395. 

Turnip-gall  mites — Acari  breeding  in  the  excres- 
cences, 136. 

Turnip-gall  weevil — Ceutorhynchus  pleurostigma. 
132. 

Turnip-galls — Excrescences  containing  the  mag- 
gots of  insects,  132. 

Turnip-leaf  miners — Larvae  of  two-winged  flies 
called  Drosophila  flava  and  Phytomyza  nigri- 
cornis,  83. 

Tumip-flower  plant-louse — Aphis  floris-rapce,  69. 

Turnip-leaf  plant-louse — Aphis  rapae,  68,  428. 

Turnip  black  -  spotted  leaf  plant-louse  —  Aphis 
dubia,  68. 

Turnip-seed  weevil — Ceutorhynchus  assimilis,  104. 

Turnip  saw-fly — Athalia  spinarum,  44. 

Tyroglyphus  fecula,  456. 

Tyroglyphiis  farinas — The  same  as  Acarus  farinae, 
456. 


u. 


Ulex  europasus — Gorse  and  whin,  5G. 
Uloma  cornuta — The  horned  maize-beetle,  332. 
Uropoda   umbilica — A  minute   tick  attached  to 
click -beetles,  &c.,  199,  398. 


Vetch,  the  kidney— Anthyllis  vulneraria,  - 
Vibrio  tritici — A  worm  bred  in  wheat  ears. 


Vicia  faba — The  common  bean,  356, 
Vicia  sativa — The  common  tare,  488, 
Vicia  sepium — The  bush- vetch,  488. 
Vicia  sylvatica — The  wood- vetch,  491. 
Volucella  inanis — A  two-winged  fly  whose  larva 
inhabits  the  nests  of  humble-bees,  354. 


w. 

Wagtails — The  gray  and  yellow  are  insectivorous 

birds,  which  do  much  good  and  no  harm  in  the 

field  and  garden,  180. 
Wheat-bugs — Miris  tritici  and  M.  erraticus,  295. 
Wheat-fly,  the  striped— Chlorops  lineata  ?  231 
Wheat- mite — An  acarus   infesting   stored   corn, 

138,  444. 
Wheat  plant-louse — Aphis  granaria,  289. 
White-shouldered  moth — Tinea  sarcitella,  367. 
Wireworms — The  larvae   of  click-beetles,    named 

elaters  ;    also  (but   incorrectly)  the   millipedes 

and  maggots  of  gnats,  152,  452. 
Wolf-moth— Tinea  granella,  315. 
Wood-vetch — Vicia  sylvatica,  491. 
Worms,  298,  469. 
Worms — Lumbricus  terrestris,  513. 


Y. 

Y-moth — Noctua  (Plusia)  gamma,  87. 


z. 


Zabrus  gibbus — A  ground-beetle  or  carabus  which 
injures  wheat,  214. 
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Matters,  and  from  those  of  the  existing  Schools  of  Painting  on  the  Continent 


In  35  Parts,  imperial  Svo,  Is.  each;  or  2  Vols.,  cloth  extra,  40s. 

THE  HISTORY  OF  THE  BIBLE, 

From  the  Beginning  of  the  World  to  the  Establishment  of  Christianity ;  and  a  connection  of  Profane  with  Sacred  History.     By  the 
Rev,  Thomas  Stackhouse,  M.A.     With  copious  additions  from  recent  Commentators,  Critics,  and  Eastern  TraveUei-s ;  and  Com- 
plete Indexes.     Also,  an  Appendix  on  the  Illustrations  of  Scripture  derived  from  the  Egyptian  and  Assyrian  Monuments,  &.C. 
lUustrated  by  Fifty  highly-finished  Engravings. 

GLASGOW,    EDINBURGH,    AND    LONDON. 


BLACKIE   AND   SON'S   PUBLICATIONS: 


In  46  rarte,  nioiliiim  Svo,  Is.  each ;  or  in  Divisions,  cloth  gilt,  6».  Od.  each. 

BIOGPiAPHICAL  DICTIONARY  OF  EMINENT  SCOTSMEN. 

Ori^tinally  Eilite»l  by  Robert  Chambers.     In  Foiir  Volumea.     New  Edition.     Witli  a  Supplemental  Volnme,  continuing 
the  Uiographies  to  the  Present  Time.     By  the  Uev.  Thomas  Thomson.     With  SO  I'orti-aits,  and  5  Engraved  Titles. 

In  25  Parts,  super- royal  Svo,  1«.  each. 

THE    WORKS    OF    ROBERT    BURNS. 


tomplete  lUusitrated  Edition,  Literary  and  Pictorial.   With  Wii-son's  Essay  "On  the  Genius  and  Character  of  Bums;"  Dr.  Currie's 
lenioir  of  the  I'oet ;  ;uid  M  Laiidsciiije  and  Portrait  Illustrations.    Or  with  Eight  Supplementary  Parts,  containing  32  Engravings, 


O 

M  „ 

making  iu  all  S2  Illustrationa,  2  Vols.,  cloth  extra,  £1,  10« 


In  21  Parts,  super-royal  4to,  23.  each. 

ITALY: 

CLASSICAL,  HISTORICAL,  AND  PICTURESQUE. 

Illustrated  in  a  Series  of  Views,  engraved  in  the  most  finished  manner,  from  Drawings  by  Stanfield,  R.A.;  Roberts,  R.A.;  Harding, 
Prout  Leitch,  Brockedon,  Barnard,  <tc.,  <fec.  With  Descriptions  of  the  Scenes,  and  an  Essay  on  Italy  and  the  Italians,  by  Camillo 
Mapei,  D.D.  ' 

"  We  ilo  not  know  h  more  delifthtful  drawing-room  book  than  this  work  on 
It;,ly,  which  compriMS  upwards  of  sixty  exquisite  illustrations  of  the  noblest  and 
most  interesting  scenery  in  the  world,  with  correspondinis  descriptions  to  record 


ILLUSTRATED    HISTORY    OF    TUB    WALDENSES. 

In  10\  Parts,  Is.  each;  or  2  Vols.  Svo,  cloth,  IBs. 

THE    ISRAEL    OF    THE    ALPS. 

A  Complete  History  of  the  Vaudois  of  Piedmont  and  their  Colonies.  Prepared  in  great  part  from  unpublished  Documents.  By 
Alexis  Muston,  D.D.  Illustrated  by  a  Series  of  Steel  Engravings,  comprising  Scenery  iu  the  Valleys,  Maps,  and  Historical  Illus- 
trations, prepared  by  or  under  the  superintendence  of  the  Author,  M.  ilu-sTON. 

This  Work  contains  the  most  complete  and  connected  view  of  the  history  of  the     I     upon  many  of  the  known  facts,  events,  and  periods  of  the  Waldensian  people 
Vaudois.    It  is  the  fruit  of  loui?  and  laborious  research,  aud  throws  new  light     |     in  their  earnest  and  protracted  struggle  for  the  preservation  of  the  true  faith. 


In  39  Parts,  Is.  each ;  Divisions,  cloth  elegant,  G«.  each ;  or  4  Vols.,  cloth,  £2,  Is. 

D'AUBIGNE'S  HISTOEY  OF  THE  KEFOMATION. 

Translated  by  D.  D.  Scott,  and  H.  White,  B.A.     The  Translation  carefully  revised  by  Dr.  D'ArnioNE.     Large  type,  numerous 

Notes,  not  in  any  other  edition,  and  Forty  Illustrations,  beautifully  Engraved  on  Steel. 

The  Emerald  Edition,  small  Svo,  iu  17  Nos.,  Price  Od.  each. 


In  20  Parts,  Is.  each;  or  2  Vols.,  cloth,  £1,  Is. 

A    HISTORY    OF    THE    PAPACY, 

Political  and  Ecclesiastic  a  i,,  in  the  Si.vteenth  and  Seventeenth  Centuries.     By  Leopold  Ranke.     With  Notes  by  the  Translator, 
and  an  lutroductoi-y  Essay  by  J.  U.  Meule  D'Aubione,  D.D.     lUustrated  by  Twenty  highly  finished  Portraits. 


In  12  Parts,  super-roy.il  Svo,  2s.  W.  each  ;  or  1  Vol.,  cloth  extra,  11,  Us.  M. 

THE    GARDENER'S   ASSISTANT. 

Practical  and  S-ientikic     A  Oui.le  t..  the  F»nnati,m  .an.l  Management  of  the  Kitchen,  Fn.it,  and  Flo«^r  G''"^?"' ^'"^  ,**,V^^^^^^^ 
ration  of  CoiLs^rvatory,  (Jrc^n  hou.se,  and  Hot  house  Plants.     By  Robebt  Thomi-son,  Superuitendont  of  the  "<"t'«"!''»"'J,},^°^'^'yj 
Garden,  Cliiswick.      Illustrated   by  twelve  beautifully-coloured  Engravings,  each  representing  two  or  more  choice  Howera  or 
Fruits,  and  nearly  Tliree  Hundred  Engravings  on  Wood. 


GLASGOW,    EDINBURGH,    AND    LONDON. 


BLACKIE   AND    SON'S   PUBLICATIONS: 


lu  25  Parts,  2«.  each ;  or  3  Vols,  super-royal  Svo,  cloth,  £2,  14s. 

THE  WORKS  OF  JOHN  BUNYAN, , 

PEACTICAL,  ALLEGORICAL,  AND  MISCELLANEOUS; 

First  Complete  Edition.     Carefully  collated  and  printed  from  the  Author's  ownEditions.     With  EDITORIAL  Prefaces,  Notes,  and  < 
Memoir  ok  Bunyan  and  his  Times.     By  George  Ofkor.     Kumeroxis  Illustrative  Engravings. 

SEPARATE  ISSUES. 
I.  The  Experimental,  Doctrinal,  and  Practical  Works.    Illustrations.    In  32  Parts,  Is.  each. 
II.  The  Allegorical,  Figurative,  and  Symbolical  Works.    Numerous  lUustrations.    In  18  Parts,  Is.  each. 


LADIES    OF    THE    REFORMATION. 

MEMOIRS  OF  DISTINGUISHED  FEMALE  CHARACTERS, 

Belonging  to  the  Period  of  the  Reformation  in  the  Sixteenth  Century.     By  the  Rev.  James  Anderson,  Author  of  Ladies  of  the 
Cocenant,  &c.     Nearly  Two  Hviudi-ed  Illustrations,  from  Drawings  by  J.  Godwin,  G.  Thomas,  J.  W.  Archer,  E.  K.  Johnson,  &c. 

FIRST  SERIES.— England,  Scotland,  and  the  Netherlands.    Small  4to,  cloth,  antique,  10s.  Qd. 

SECOND  SERIES.— Germany,  France,  Switzerland,  Italy,  and  Spain.    Small  4to,  cloth,  antique,  10s.  Od. 


Cloth,  antique,  7s.  dd.;  or  14  Nos.,  M.  each. 


LADIES    OF    THE    COVENANT; 

Being  Memoii-s  of  Distinguished  Scottish  Female  Characters,  embracing  the  period  of  the  Covenant  and  Persecution.     By  the  Rev. 
James  Anderson,  Author  of  T)ie  MaHyrs  of  the  Bass,  &c.     Numerous  Engravings. 


Complete  in  30  Nos.,  Cd.  each ;  or  2  Vols.,  cloth,  gilt,  l"s. 

THE  SHEEPFOLD  AND  THE  COMMON; 

Or,  within    and    WITHOUT. 

Being  Tales  and  Sketches  Illustrating  tlie  Power  of  Evangelical  Religion,  and  the  Pernicious  Tendency  of  the 
Heresies  and  Errors  of  the  Day. 

Illustrated  by  a  Series  of  Thirty-two  Page  Engravuigs. 

I  of  the  Evangelical  Rambler,     ]     highest  testimony  was  borne  to  its  excellency  when  first  put  forth,  and 
d  copies  of  it  were  sold.    The     j     uppeumnee,  in  a  revised  and  amended  form,  has  met  with  great  approvaL 


Complete  in  20  Parts,  imperial  Svo,  Is.  each. 

THE  LIFE  OF  JESUS  CHRIST 


With  the  Lives  of  the  Apostles  and  Evangelists.  By  the  Rev.  John  Fleetwood,  D.D.  Also,  the  Lives  of  the  most  Eminent 
Fathers  and  Martyi-s,  and  tlie  History  of  Primitive  Christianity,  by  William  Cave,  D.D.  With  an  Essay  on  tlie  Evidences  of 
Christianity,  and  numerous  Notes  not  to  be  found  iu  any  other  Edition.  To  which  is  subjoined,  A  Concise  History  of  the  Christian 
Cluu-cli,  by  the  Rev.  Thomas  Sims,  M.A.     Illustrated  by  Forty  beautiful  Engravings. 


Complete  in  20  Parts,  super-royal  Svo,  Is.  each ;  or  1  Vol.,  cloth,  21s. 

THE  CHRISTIAN    CYCLOPEDIA; 

OR,  REPERTORY  OF 

'       BIBLICAL   AND   THEOLOGICAL   LITERATURE. 

By  the  Rev.  James  Gardner,  M.D.,  A.M.     With  uimierous  Illustrations. 

This  Work  is  designed  to  be  a  popular  compendium  of  what  has  hitherto  been      I      locical  Dictionary,  and  a  comprehensive  digest  of  the  Literature  »nd  Biogrrphy 
written  on  all  those  subjects  which  are  eitber  involved  in,  or  allied  to  Cbris-  connected  with  Christianity.    It  must  be  regarded  as  a  Work  o»  high  value  to 

tianity.    It  embraces  iu  its  plan  the  general  features  both  of  u  Biblical  and  Tlieo-      |      the  readers  and  students  ot  the  Scriptures. 

GLASGOW,    EDINBURGH,    AND    LONDON. 


BLACKIE  AND   SON'S   PUBLICATIONS: 


BIBLES   AND   COMMENTARIES. 


THE  IMPERIAL  FAMILY  BIBLE. 

Soo  i>;ige  2. 

THE  COMPREHENSIVE  FAMILY 

BIBLK;  with  Notes  ami  I'ructionl  RoHootious;  nlsd,  Hofyreiicos, 
KeaiUiigs,  Chroiiologicnl  ami  other  Tublea.  Uy  David  Daviu- 
BON,  LL.D.  With  iniiiieivus  llistoriuil  aiul  Lnndiiuape  Illustra- 
tions aiid  Mai>8.     In  30  I'ai-ts,  suiwr-royal  4to,  'Is.  each. 

COOKE'S  BROWN'S  SELF-INTER- 

PRETlNli  lUliLK.  With  Introduction,  Marginal  References, 
and  Co|>io\i8  NoUgf,  Explanatory  and  I'ractical.  liy  the  Rev. 
Henrv  Cooke,  U.U.,  IJelfast.  Illustrated  with  Historical  De- 
sigUB,  and  a  Series  of  Views.     lu  44  Pui-ts,  royal  4to,  1«.  each. 

HAWEIS'  EVANGELICAL  EXPO- 

SITOR  ;  a  Commentar}'  on  the  Holy  Rihio,  with  Introduction, 
Marginal  References  and  Readings,  and  a  Complete  Index  and 
Concise  Dictionary,  by  the  Rev.  John  Bauh.  With  Maps, 
Plans,  and  other  Engravings.     GO  Parts,  \s.  each. 

THE  TWOFOLD  CONCORDANCE 

to  the  Words  and  Subjects  of  the  Holy  Bible  ;  including  a  Con- 
cise Dictionary,  a  Chronological  Arrangement  of  the  Sacred 
Narrative,  and  other  Tables,  designed  to  facilitate  the  ConsiU- 
tation  and  Study  of  the  Sacred  Scriptures.    In  IS  Nos.,  6((.  each. 

The  FIRST  PART  of  thU  Work  consista  of  a  careful  condensation  of  Crudpn's 
Conoordance,  but  retaining  all  that  is  really  valuable.  The  BFX'OND  PART 
comprises  a  Complete  Index  and  Concise  Dictionary  of  the  Bible,  by  the  Rev. 
John  Barh. 

THE  BOOK  OF  ECCLESIASTES: 

Its  Mf-anino  and  its  Lesson.s.  By  the  Rev.  Robkrt  Buchanan, 
D.  D.    Squai-e  Svo,  cloth,  7«.  M. 


ILLUSTRATED  POCKET  BIBLE; 

Containing  nejirly  UOUO  CriticiU  and  Explanatory  Notes,  and 
80,000  References  and  Reiulings;  also,  Tuikty-seven  beautifid 
Engravings.     In  :;4  Nos.,  6d.  each. 

BROWN'S    DICTIONARY    of   the 

BIBLE.  Corrected  and  Improved.  1  llu.-it  rated  liy  several  hiui- 
dred  Engravings.     20  Part-t,  \s.  each;  clotli,  il,  U. 

THE  BOOK  of  COMMON  PRAYER. 

With  Notes  compiled  from  the  Writings  of  tlio  most  eminent 
Commentatoi's.  Illustrated  by  20  beautiful  Engravings,  includ- 
ing Eight  Designs  for  the  Olfices,  by  H.  C.  Si;r.ous.  The  liuhncs 
pr'mUd  in  lied.     16  Nos.,  <jd.  each  ;  and  in  raor,,  flexible,  15». 

BARNES'  NOTES  ON  THE  NEW 

TESTAMENT.  IlluBtrate<l  aii<l  Annotate.1  E.lition.  With  :'.8 
Steel  Plates,  22  Maps  and  Plans,  and  28  Engravings  on  Wood 
— in  all,  .S((V((/// separate  Plates,  from  the  most  authentic  sources, 
illustrating  the  principal  Scripture  Scenes,  and  Sites  of  Cele- 
brated Cities,  Towns,  ic.  The  whole  complete  in  33  Parte,  1«. 
each ;  or  in  0  double  vols.,  0».  each,  and  1  at  4*.  M. 

BARNES'   QUESTIONS   ON   THE 

NEW  TESTAMENT.  For  Bible  Classes  and  Sunday  Schools.  In 
1  Vol.  (Matthew  to  Hebrews),  cloth,  3«.  dd. ;  orci  Parts,  6(/.each. 

BARNES'  NOTES   ON  THE    OLD 

TESTAMENT.  Books  of  Job,  I.saiah,  and  Daniel.  With  addi- 
tional Prefaces  and  Notes,  also  Appendixes,  ICiigravings  on  Steel, 
and  above  1.50  Illustrations  on  Wood  ;  most  of  them  to  be  found 
in  no  other  Edition.  In  10  Parts,  Is.  each  ;  or  Job,  1  Vol.,  cloth, 
ti«.;  Isaiah,  2  Vols.,  7s.;  Daniel,  1  Vol.,  Os.  <>d. 


STANDARD   RELIGIOUS   WORKS. 


BAXTER'S   SELECT   PRACTICAL 

WORKS.  Including  his  Treatises  on  Convei-sion,  The  Divine 
Life,  Dying  Thoughts,  and  Saints'  Everlasting  Rest,  and  a  Me- 
moir of  the  Author.     In  48  Nos.,  super-royal  Svo,  M.  each. 

BAXTER'S  SAINTS'  EVERLAST- 

ING  REST  ;  The  Divine  Life,  and  Dying  Thoughts  ;  also,  a 
Call  to  the  Unconverted,  and  Now  or  Never.  21  Nos.,  super- 
royal  Svo,  iid.  each ;  cloth,  lis.  (jd. 

FAMILY  WORSHIP:    A  Series  of 

Prayei-s,  with  Doctrinal  and  Practical  Remarks  on  Passages  of 
Sacred  Scripture,  foreveiy  Morning  and  Evening  throughout  the 
Year,  by  One  Hundred  and  Eighty  Clergymen  of  the  Scottish 
Church.  With  Twenty-one  highly-finished  Engravings.  20  I'arts, 
super-royal  Svo,  \a.  each;  cloth,  £1,  is, 

M 'GAVIN'S    PROTESTANT:      A 

Series  of  Essays  on  the  Chri.stianity  of  the  New  Testament,  and 
the  Papal  Sujiei-stition.  New  Edition.  .Medium  Svo,  cloth,  14s.; 
or  in  20  Nos.,  (id.  eacii. 

D WIGHT'S  SYSTEM   of   THEO- 

LOGY ;  or.  Complete  Body  of  Divinity.  In  a  Series  of  Sermons. 
In  20  Parte,  Is.  e;ich. 

THEOPNEUSTIA;     The    Bible,   its 

Divine  Origin  and  Entire  Inspiration,  deduced  from  Internal 
Evidence,  and  the  Testimonies  of  N.atiire,  Historj-,  and  Science. 
By  L.  Galssen,  D.D.,  Geneva.     Clotli,  3s. 

PSALMS  of  DAVID:    Scottish  Met- 

rical  Version.  To  bind  with  Family  Bibles,  various  sizes. 
Imperial  4to,  2s.  6rf.;  super-royal  4to,  2s.;  royal  4to,  2«.;  demy 
4to,  2«.;  18mo,  6d. 


CONTEMPLATIONS  on  the  His- 
torical PASSAGES  of  the  OLD  and  NEW  TESTAMENT. 
By  the  Right  Rev.  Joseph  Hall,  D.D.  Numerous  Plates.  In 
15  Parts,  Is.  each. 

PROFESSION    AND    PRACTICE; 

Or,  Thoiights  on  the  Low  State  of  Vital  Religion  among  Pro- 
fea.sing  Christiaius.     ByG.  JI'Culloch.     Cloth,  l.t.  <id. 

An  EXPOSITION  of  the  CONFES- 

SION  of  FAITH  of  the  WESTMINSTER  ASSEMBLY  of 
DIVINES.  By  Robert  Shaw,  D.D.,  Whitburn.  Eighth  Edi- 
tion.    Cloth,  3s.  M. 

SCOTS    WORTHIES;    their    Lives 

and  Testi.moniis.  With  a  Supplement,  containing  Me.moii'.s  of 
the  Ladies  of  the  Covi-nan t.  Upwanls  of  One  Hundred  Illus- 
trations.    In  22  Parts,  super-royal  svo,  Is.  each. 

THE  CHRISTIAN'S  DAILY  COM- 

PANION  :  A  Series  of  Meditations  and  Short  Practical  Com- 
ments on  the  most  Important  Doctrines  and  Precepte  of  the 
Holy  Scriptures,  arranged  for  Daily  Reading  throughout  the 
year.  With  IVenty-oue  highly-finished  Engravings.  20  Parts, 
super- royal  Svo,  Is.  each  ;  clotli,  il.  Is. 

WATSON'S  BODY  of  PRACTICAL 

DIVINITY,  in  a  Series  of  Sermons  on  the  Shorter  Catechism  of 
the  Westminster  Assembly,  with  Select  Sermons  on  Various  Sul>- 
jects.  The  whole  Revised  and  Corrected,  with  munerous  Notes. 
In  29  Nos.,  super-royal  Svo,  Ot/.  each. 

WILLISON'S  PRACTICAL  WORKS. 

With  an  Essay  on  his  Life  and  Times.  By  the  Rev.  Dr.  Hr.Til- 
erisgton.     20  Pai-ts,  super-royal  Svo,  Is.  each. 


GLASGOW,    EDINBUEGH,    AND    LONDON. 


BLACKIE   AND   SON'S   PUBLICATIONS; 


HISTORY,   BIOGRAPHY,   &c. 


MEMOIRS  of  NAPOLEON  BONA- 

PARTE.  By  M.  de  Bourrienne.  Numerous  Historical  aud 
Portrait  Illustrations.     23  parts,  Is.  each ;  or  2  vols.,  £1,  6s. 

CABINET  HISTORY  of  ENGLAND, 

Civil,  Military,  and  Ecclesiastical,  from  the  Landing  of  Julius 
Cfesai-  till  the  year  1S40.     13  vols.,  bound  in  cloth,  il,  Us. 

SMITH'S  CANADA:  Past,  Present, 

and  Future.  Being  an  Historical,  Geographical,  Geological, 
and  Statistical  Account  of  Canada  West.  Maps,  aud  other  Illus- 
trations.    2  Vols.,  royal  Svo,  cloth,  20s. 

AIRMAN'S    HISTORY    of    SCOT- 

LAND,  from  the  Earliest  Period  to  the  present  Time.  A  New 
Edition.  With  Ninety  Illustr.\tions,  comprising  Portraits, 
Views,  and  Historical  Designs.     In  53  Parts,  Is.  each. 


THE  ISRAEL  of  the  ALPS.     A  Com- 

plete  History  of  the  Vaudois  of  Piedmont  and  their  Colonies. 
Prepared  iu  great  part  from  unpublished  Documents.  By 
Alexis  Muston,  D.D.  Illustrated  by  a  Series  of  Steel  Engi-av- 
ings.    In  IO3  Parts,  Is.  each  ;  or  2  Vols.  Svo,  cloth,  Iss. 

THE  WORKS  of  FLAVIUS  JOSE- 

PHUS.  With  Maps  and  other  IlliLstrations.  Demy  Svo,  22^ 
Parts,  Is.  each ;  or  4  Vols.,  cloth,  iis. 

See  also  Works  on  pages 


NOTES   of  a  CLERICAL  FUR- 

lough,  spent  chiefly  in  the  Holy  Land.  By  the  Rev.  Robert 
Buchanan,  D.D.  Illustrated  by  an  Accurate  Map  of  the  whole 
Countiy,  and  by  various  enlarged  Sketch  Maps,  illustrative  of 
individual  localities  and  of  particular  excm-sions.     Cloth,  7s.  6d. 

THE    TEN    YEARS'   CONFLICT; 

Being  the  Histoiy  of  the  Disruption  of  the  Church  of  Scotland. 
By  the  Bev.  Robert  Buchanan,  D.D.  Illustrated  with  Por- 
traits on  Steel  and  Designs  on  Wood.  25  Nos.,  6d.  each  ;  or  2 
Vols,  cloth,  14s.  The  Library  Edition,  elegantly  printed  in  large 
type,  2  vols,  demy  Svo,  cloth,  £1,  Is. 

EOLLIN'S  ANCIENT    HISTORY; 

With  Extensive  Notes,  Geographical,  Topographical,  Historical, 
and  Critical,  and  a  Life  of  the  Author.  By  James  Bell.  Num- 
erovts  Illustrations.     In  24  Parts,  medium  Svo,  Is.  each. 

ROLLIN'S  ARTS  and  SCIENCES  ot 

the  ANCIENTS.  With  Notes  by  Jasies  Bell  (forming  a  third 
Volume  to  Ancient  History).    In  10  Parts,  Is.each. 

BIOGRAPHICAL  DICTIONARY  or 

EMINENT  SCOTSMEN.  In  Four  Volumes.  New  Edition. 
With  a  Supplemental  Volume,  continuing  the  Biographies  to  the 
Present  Time.  By  the  Rev.  Thos.  Thomson.  With  85  Portraits, 
and  5  Engraved  Titles.  In  46  Parts,  medium  Svo,  Is.  each ; 
or  Divisions,  cloth  gUt,  6s.  Gd.  each. 

1,  3,  and  i  of  this  List. 


WORKS    ON   AGEICULTURE. 


CYCLOPEDIA  of  AGRICULTURE. 

Practical  and  Scientific.  By  upwards  of  Fifty  of  the  most 
Eminent  Farmera,  Land- Agents,  and  Scientific  Men  of  the  day. 
Edited  by  John  C.  Morton.  With  above  ISOO  Illustrative 
Figures  on  W^ood  and  Steel.  In  28  Parts,  2s.  6d.  each ;  or  2  large 
Vols.,  super-royal  Svo,  cloth,  £3,  15s. 


NEW   FARMER'S    ALMANAC. 

Edited  by  John  C.  Morton,  Editor  of  the  Agricultural  Gazette, 
Cyclo;pedia  0/ Agriculture,  &,c.    Published  yearly.     Price  Is. 


OUR  FARM  CROPS;  Being  a  popu- 

lar  Scientific  Description  of  the  Cultivation,  Chemistry,  Dis- 
eases, and  Remedies,  <fec.,  of  our  different  Crops,  worked  up  to 
the  high  Farming  of  the  present  day.  By  John  Wilson, 
F.R.S.E.,  Professor  of  Agriculture  in  the  University  of  Edm- 
burgh.  Member  of  Council  of  the  Royal  Agricultui-al  Society  of 
England,  (fee,  &c.  Illustrated  with  Engravings  on  Wood.  To 
be  completed  in  Twelve  Parts,  each  Part  complete  in  itself. 

"  This  Work  is  probatly  the  most  remarkable,  and  the  most  useful  for  the 
Agriculturist,  that  has  appeared  for  a  long  time.^' -—Guernsei/  Official  Gazette. 

THE  GARDENER'S  ASSISTANT. 

Practical  and  Scientific.  A  Guide  to  the  Formation  and  Manage- 
ment of  the  Kitchen,  Fruit,  and  Flower  Garden,  and  tlie  Culti- 
vation and  Management  of  Conservatory,  Green-house,  and  Hot- 
house Plants.  With  a  Copious  Calendjir  of  Gardening  Operations. 
By  Robert  Thompson.  Illustrated  by  numerous  Engravings 
and  carefully  Coloured  Plates.     In  12  Parts,  2s.  dd.  each. 

Besides  the  subjects  above  indicated,  the  Work  contr.ins  Chaptf  rs  on  the  Phy- 
siology of  Plants,  the  Nature  and  Improvement  of  Soils,  the  various  kinds  of 
Manures  and  their  Uses,  and  the  Tools,  Instruments,  &c.,  employed  in  Garden- 
ing; together  with  descriptions  of  the  best  varieties  of  Vegetables,  Fruits,  and 
Flowers.    Profusely  illustrated  with  Engravings  printed  in  the  Text. 

THE    PRACTICAL    MEASURER; 

Or,  Tradesman  and  Wood-Merchant's  Assistant.  By  Alexander 
Pkddie.  New  Edition,  greatly  enlarged.  In  12  Nos.,  6d.  each  ; 
bound,  6s.  Gd. 


FARM  INSECTS.    Being  tlie  Natural 

History  and  Economy  of  the  Insects  injurious  to  the  Field  Crops 
in  Great  Britain  and  Ireland,  and  also  those  which  infest  Barns 
and  Granaries,  with  suggestions  for  their  destniction.  By  John 
Curtis,  F.L.S.,  (fee,  (fee.  Illustrated  with  many  hundred  Figures, 
Plain  and  Coloured.  In  S  Parts,  super-royal  Svo,  2s.  Gd.  each, 
plain  plates,  and  3s.  Gd.  coloured  plates. 

FARMER'S  GUIDE.     A  Treatise  on 

the  Diseases  of  Horses  and  Black  Cattle,  with  Instructions  for 
the  Management  of  Breeiling  Mares  and  Cows.  By  James  Webb, 
Veterinary  Sm-geon.  Seventh  Edition.  Foolscap  Svo,  cloth, 
3s.  Gd. 

CONSTRUCTION    of    COTTAGES. 

By  G.  Smith,  Architect,  Edinburgh.  Illusti-ated  by  Working 
Plans,  accompanied  by  Specifications,  Details,  and  Estimates. 
Cloth,  4s. 

AGRICULTURIST'S  CALCULATOR. 

A  Series  of  Forty-five  Tables  for  Land-Measuring,  Draining, 
Manuring,  Planting,  Weight  of  Hay  and  Cattle  by  Measure- 
ment, Building,  (fee.    17  Nos.,  foolscap  Svo,  6d.  each ;  bound,  9s. 


AGRICULTURIST'S  ASSISTANT: 

A  Note-Book  of  Principles,  Rules,  and  Tables,  adapted  to  the 
use  of  all  engaged  in  Agriculture,  or  the  Management  of  Landed 
Property.  By  John  Ewart,  Land-Surveyor  and  Agricultui-al 
Engineer.     Plates  and  Cuts.     Foolscap  Svo,  cloth,  3s.  Gd. 

LAND  -  MEASURER'S     READY- 

RECKONER  :  Being  Tables  for  ascertainmg  at  sight  the  Con- 
tents of  any  Field  or  Piece  of  Land.  Third  edition.  Bound  in 
roan,  2s. 

HOW  to  CHOOSE  a  Good  MILK  COW. 

By  J.  H.  Maone.  With  a  Supplement  on  tlie  Dairy  Cattle  of 
Britain.     Illustrated  with  Engravings.     Cloth,  3s. 
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BLACKIE  AND   SON'S   PUBLICATIONS; 


Re-issuo,  with  Coloured  I'latos.     lu  30  Parts,  prico  Is.  eiicli. 


A  HISTORY  OF  THE  EARTH  AND  ANIMATED  NATURE, 

By  Oliveii  Goldsmith.     Witli  iiuinoroas  Notes  from  tlio  Works  of  tlie  most  distinguished  British  and  Foreign  Natur-iliste. 
The  Plates  contain  2400  IIluMtrative  Figures,  of  which  S.'JO  are  carefully  coloured. 


In  22  Parts,  royal  8vo,  Is.  each. 


A  HISTORY  OF  THE  VEGETABLE  KINGDOM; 

Embracing  the  Physiology,  Classification,  and  the  Culture  of  Plants ;  with  their  various  uses  to  Man  and  the  Lower  Animals,  ami 
tlieir  appliujition  in  the  Arts,  Maiiufiictures,  and  Domestic  Economy,  illustrated  by  Seven  lluudred  Figures  on  Wood  and  Steel,  ol 
which  One  lliuidred  are  betiutifully  coloiued. 


WORKS    ON   MACHINERY,   CARPENTRY,   &c. 


ENGINEER    and    MACHINIST'S 

DRAWING-BOOK  :  A  Complete  Course  of  Instnution  for  the 
Practicjil  Engineer;  comprising  Linear  Drawing,  I'rojections, 
Eccentric  Curves,  the  vai'ious  forms  of  Gearing,  Reciprocating 
machinery.  Sketching  and  Drawing  from  the  ilachine.  Projec- 
tion of  Shadows,  Tintuig  .ind  Colouring,  and  Perspective,  on 
the  basis  of  the  works  of  M.  Le  Blanc  and  MM.  Armcngaud. 
lUustrated  by  numerous  Engravings  on  Wood  and  Steel.  In 
1(5  Parts,  imperial  4to,  2s.  each ;  or  1  Vol.  half-morocco,  £2,  2s. 


ENGINEER    and    MACHINIST'S 

ASSISTANT  :  Beiug  a  Series  of  Plans,  Sections,  and  Elevations 
of  Steam  Engines,  Water  Wheels,  Spinning  Maoliines,  Mills  for 
Grinding,  Tools,  ifec,  taken  from  Madiines  of  approved  Con- 
struction; with  detaileil  Descriptions  and  Practical  Essays  ou 
various  departments  of  Machinery.  New  and  Improved  Edi- 
tion. In  28  Parts,  imperial  4to,  2s.  dd.  each ;  or  2  Vols,  half- 
morocco,  £4,  4s. 

RAILAVAY  MACHINERY.    ATrea- 

tise  on  tlie  Mechanical  Engineering  of  Railw.ays ;  embracing  the 
Principles  and  Construction  of  Rolling  and  Fi.xed  Plant,  in  all 
departments.  lUustrated  by  a  Series  of  Plates  on  a  large  scale, 
and  by  numerous  Engravings  on  Wood.  By  D.  Kinnear  Cijlrk, 
Engineer.  In  80  Parts,  imperial  4to,  2s.  G(i.  each ;  2  Vols,  half- 
morocco,  £4,  las. 

RAILWAY  LOCOMOTIVES.    Tlieir 

Progress,  Mechanical  Construction,  and  Performance,  with  the 
recent  Practice  in  England  and  America.  Illustrated  by  an 
extensive  Series  of  Plates,  and  numerous  Engravings  on  Wood. 
By  D.  KiNXEAR  Clark,  Engineer.  To  be  completed  in  about 
22  Parts,  imjierial  4to,  2s.  tid.  each. 

This  Work  wilf  combine  the  Locomotive  Section  of  the  Author's  Work  on 
Kailiray  .Machinery,  with  exlenaive  additions  illustrating  the  practice  of  Eng- 
lith  I/)comoti?e  Engineers  of  the  present  day,  and  presenting  the  moat  recent 
attainments  in  American  practice.  It  will  also  include  the  consiileration  of  a 
variety  of  questions  bearing  upon  the  improvement  and  economical  working  of 
the  Locomotive. 

RECENT  PRACTICE  in  the  LOCO- 

MOTIVE  ENGINE  being  a  Supplement  to  Railwaii  Machiner)/); 
Comprising  the  most  Recent  Improvements  in  English  Practice, 
and  lUustrations  of  the  Locomotive  Practice  of  the  United 
Stiites  of  America.  By  D.  Kiknear  Clark,  Engineer.  Com- 
plete in  10  Pai-ts,  imperial  4to,  Is.  M.  each. 

This    Work  consists  simply  of  the    new   portion  of  Rattuan  iMcomotitici, 

announced  above.    It  is  published  separately  for  the  Iwnetitor  those  who  already 

Railway  Machinery. 


:  Author's  Work  ( 


RURAL  ARCHITECTURE.    A 

Series  of  Designs  for  Ornamental  Cottages  and  Villas.  Exem- 
plified in  Plans,  Elevations,  Sections,  and  Details.  With  Prac- 
tical Descriptions.  By  John  White,  Architect.  In  21  Parts, 
imperial  4to,  2s.  each;  1  Vol.  half-morocco,  £2,  10s. 


CARPENTER    and    JOINER'S 

ASSISTANT.  A  Complete  Course  of  Practical  Instniction  in 
Geometry,  Geometrical  Lines,  Drawing,  Projection,  and  Per- 
spective ;  also,  the  Selection,  Preparation,  and  Strength  of 
Materials,  and  the  Meclianical  Principles  of  Framing,  with 
their  Applications  in  Carpentry  and  Joinery.  Illustrated  hy 
nimierous  Engravings  on  Steel  and  Wood,  comprising  examples 
of  some  of  the  best  Timber  Constructions  executed  in  Great  Bri- 
tain, on  the  Continent  of  Europe,  and  in  the  United  States  of 
America.  To  be  Completed  in  about  22  Parts,  super-royal  4to, 
2s,  each. 

The  ol  ject  of  this  Publication  is  to  supply,  in  a  compendious  form,  a  complete 
and  practical  Course  of  Instruction  in  the  Principles  of  Carpentry  and  Joinery, 
with  a  Selection  of  Examples  of  Works  actually  executed.  It  will  include  the 
most  important  features  of  the  great  woiks  of  Einy,  Krafft,  and  others,  which, 
from  their  cost  and  foreign  languages,  are  inaccessible  to  the  great  majority  of 
workmen. 


CABINET-MAKERS  ASSISTANT. 

A  Series  of  Original  Designs  for  Modem  Furniture,  with  De- 
scriptions and  details  of  Construction.  Complete  in  23  Parts, 
imi>erial  4to,  2s.  M.  each ;  half-bound  morocco,  £3,  us. 

MECHANIC'S    CALCULATOR; 

Comprehending  Princiiiles,  Rules,  and  Tables,  in  the  various 
Departments  of  Mathematics  and  Jlechauics.  Nineteenth  Edi- 
tion.    Cloth,  5s.  M. 


MECHANIC'S    DICTIONARY.     A 

Note-Uook  of  Technical  Terms,  Rules,  and  Tables,  iLsefiil  in  tlie 
Mechanical  Arts.  With  Engravings  of  Jlachinei-}',  and  nearly 
200  Diagrams  o:i  Wood.     Tliirteenth  Edition.     Cloth,  Os. 

The  Calculator  and  Dictionary  are  published  in  27  Nos., 
6d.  each. 

MURPHY'S  ART  of  WEAVING. 

nhistrated  by  nearly  2Ci0  Figures,  with  Wan\  Weft,  and  Yam 
Tables,  for  the  use  of  Manufacturers.  Third  Edition,  Svo, 
cloth,  ICs. 

REID'S    CLOCK    and    WATCH- 

MAKING,  Theoreticil  an<l  Practicd.  lllu.strated  with  Twenty 
Folding  Plates,  and  Vignette  Title.  In  lU  Parts,  royal  Svo,  2s. 
each  ;  or  1  Vol.,  cloth,  21s. 


ORNAMENTAL  DESIGN:  A  Series 

of  examples  of  Egyptian,  Grecian,  Roman,  Italian,  Gothic, 
Moorish,  French,  Flemish,  and  Elizabethan  Ornaments,  suit- 
able for  Art-workmen  and  Decorators.  With  an  Essay  on 
Ornamental  Art,  as  applic^able  to  Trade  and  Manufactures.  By 
Jas.  Ballantvne,  Author  of  a  Treatine  on  Painted  Glmf,  &c., 
&c.     Forty  Plates,  imperial  4to,  cloth,  £1,  2s. 
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BLACKIE  AND   SON'S   PUBLICATIONS: 


POETEY   AND   LIGHT   LITERATURE. 


THE  WORKS  of  ROBERT  BURNS.  Com- 
plete Illustrated  Edition,  Literaiy  and  Pictorial.  With  WiL- 
son's  Essay  "  On  the  Genius  and  Character  of  Bums,"  and  Dr. 
Corrie's  Memoir  of  the  Poet,  and  50  Landscape  and  Portrait 
Illustrations.     2.5  Parts,  super-royal  Svo,  Is.  each. 

Or  with  Eiglit  Supplementary  Parts,  containing  32  En- 
gi-aving.s  ;  making  in  all  Sii  Illustrations.  2  \'ols.,  cloth  extra, 
£1,  16«. 

LAND  of  BURNS ;  A  Series  of  Landscapes, 

Illustrative  of  the  Writings  of  the  Scottish  Poet,  from  Paintings 
by  D.  O.  HiLi,,  R.S.  A.  Also,  Portraits  of  the  Poet,  his  Friends, 
Arc.  With  Descriptions  and  Biographies,  by  Robert  Chajibers  ; 
and  Essay  by  Professor  Wilson.  2  Vols.,  4to,  cloth,  gilt  edges, 
£2,  2s. 

BOOK  of  SCOTTISH  SONG.    A  Collection 

of  the  Best  and  Most  Approved  Songs  of  Scotland,  with  Critical 
and  Historical  Notices,  and  an  Essay  on  Scottish  Song.  En- 
graved Frontispiece  and  Title.  10  Nos.,  6d.  each  ;  cloth,  gilt 
edges,  9s. 

BOOK  of  SCOTTISH  BALLADS.  A  Com- 
prehensive Collection  of  the  Ballads  of  Scotland,  with  Illustra- 
tive Notes,  and  Engraved  Frontisi^iece  and  Title.  15  Nos.,  6d. 
each  ;  cloth,  gilt  edges,  9s. 

NICOLL'S  POE^IS  and  LYRICS,  chiefly  in 

the  Scottish  Dialect.  With  a  Jtemoir  of  the  xVuthor.  New 
Edition.     Small  Svo,  cloth,  gUt,  '6s.  (3d. 


HOGG.— The  WORKS   of  the  ETTRICK 

SHEPHERD,  with  Illustrations  by  D.  O.  HUI,  R.S.A.— The 
Poetical  Works,  complete  in  5  Vols.,  cloth,  17«.  6d.;  the  Prose 
Works,  complete  in  (5  Vols.,  £1,  Is.  Both  Series  are  also  pub- 
lished for  sale  in  separate  Vols.,  at  3s.  Od.  each. 

CASQUET  of  LITERARY  GEMS ;  Containing 

upwards  of  700  Extracts  in  Poetry  and  Prose.  From  nearly  300 
Distinguished  Authors.  Illustrated  by  Twenty-five  Eugi-avings. 
lu  24  Pai-ts,  Is.  each. 


REPUBLIC  of  LETTERS.    A  Selection   in 

Poetry  and  Prose,  from  the  Works  of  the  most  Eminent  Writers, 
with  many  Original  Pieces.  Twenty-five  beautiful  Illustrations. 
4  Vols.,  cloth  extra,  gilt  edges,  £1 ;  or  in  Iti  Parts,  Is.  each. 


GOLDSMITH'S    MISCELLANEOUS 

WORKS.  With  an  Essay  on  his  Life  and  Writings.  Thirty- 
seven  Engravings  on  Wood,  from  Designs  by  W.  Harvey  and 
W.  B.  Scott.     2  Vols.,  foolscap  Svo,  cloth,  10s. 

SANDFORD'S    ESSAY  on  the  RISE  and 

PROGRESS  of  LITERATURE.     Foolscap  Svo,  cloth,  2s.  M. 

LAING'S   WAYSIDE    FLOWERS:    Being 

Poems  and  Songs.  Introduction  by  Rev.  Geo.  Gilfiixan.  Third 
Edition.     Cloth,  gUt,  2s. 


MISCELLANEOUS. 


CYCLOPEDIA  of  DOMESTIC  MEDICINE 

and  SURGERY.  By  Thos.  Andrew,  M.D.  Illustrated  with 
Engi-avings  on  Wood  and  Steel.  17  Parts,  royal  Svo,  Is.  each; 
cloth,  ISs. 

BARR'S  SCRIPTURE  STUDENT'S  AS- 
SISTANT. A  Complete  Index  and  Concise  Dictionary  to  the 
Bible.  New  Edition,  Enlarged,  with  Pronuuciatiou  of  Proper 
Names,  Chronological  Arrangement  of  the  Scriptures,  ifec.  Post 
Svo,  cloth,  3s. 

BARR'S  CATECHETICAL  INSTRUC- 
TIONS for  YOUNG  COJIMUNICANTS.  With  an  Address  to 
Y'oung  Persons  not  yet  Communicants.  31st  Edition,  ISmo, 
sewed,  id. 

BARR'S  CATECHETICAL  INSTRUC- 
TIONS on  INFANT  BAPTISM.  With  an  AdtU-ess  to  Young 
Parents.     1.5th  Edition,  ISmo,  sewed,  id. 

COMMERCIAL  HAND-BOOK  :  A  Complete 

Ready-Reckoner,  and  Compendium  of  Tables  and  Information 
for  the  Trader,  Merchant,  and  Commercial  Traveller.  310  pp. 
48mo,  bound  in  roan,  Is. 

COMSTOCK'S  NATURAL  PHILO- 
SOPHY: EcUted  and  largely  augmented  by  R.  D.  Hoblyn, 
M.A.  Oxon.  A  Manual  of  Natural  Philosophy ;  in  wliich  are 
popularly  explained  tlie  Principles  of  Heat,  Mechanics,  Hydro- 
statics, Hydraulics,  Pneumatics,  the  Steam  Engine,  Acoustics, 
Optics,  Astronomy,  Electricity,  Magnetism,  &c. ;  witli  Questions 
for  Examination  on  each  Chapter,  and  an  Appendix  of  Pro- 
blems. Illustrated  by  nearly  Three  Himdi-ed  Engi-avings  on 
Wood.     Foolscap  Svo,  cloth,  5s. 

HARTLEY'S     ORATORICAL     CLASS- 

BOOK.  With  the  Principles  of  Elocution  Simplified  and  Illus- 
trated by  suitable  examples.  Fifteenth  Edition,  improved. 
Foolscap  Svo,  bound,  2s.  M. 

CHORISTER'S   TEXT-BOOK;    Containing 

nearly  Two  Hundred  Psalm  and  H.^nnn  Tunes,  Chants,  Anthems, 
&c.,  arranged  for  from  Two  to  Five  Voices,  with  Organ  or  Piano- 
forte Accompaniments ;  preceded  by  a  Comprehensive  Grammar 
of  Miisic.  By  W.  J.  P.  Kidd.  Suiier-royal  Svo,  stiff  paper,  5s.: 
cloth,  gilt,  Ss. 


HAND    PLACE-BOOK    of   the    UNITED 

KINGDOM ;  Containing  References  of  daily  use  to  upwards  of 
15,000  Localities  in  Great  Britain  and  Ireland,  and  General 
Statistical  Tables.     Price,  boiuid,  2s. 

FERGUSON'S    INTEREST    TABLES,   At 

Fo-.u-teen  diflerent  Rates,  from  a  Quarter  to  Six  and  a  Half  per 
Cent.;  also.  Tables  of  Commission  and  Brokerage.  New  Edi- 
tion, enlarged.     Boimd,  5s. 

LAWRIE'S    SYSTEM    of   MERCANTILE 

ARITHMETIC ;  With  the  Natui-e,  Use,  and  Negotiation  of  Bills 
of  Exchange.  Fifth  Eilitiou.  In  2  Parts,  boimd  in  roan,  with 
Key,  .<?.«.;  or  Parts  I.  and  II.,  in  cloth.  Is.  each;  the  Key 
separately.  Is. 

MOFFAT:    Its  Walks  and  Wells.     With 

Incidental  Notices  of  its  Botany  and  Geology.  By  William 
Keddie  ;  and  Rejwvt  on,  and  Chemical  Analysis  of,  its  Mineral 
Wells,  by  J.  Macadam,  F.R.S.S.A.     Foolscap  Svo,  Is. 

TYTLER'S   ELEMENTS   of  GENERAL 

HISTORY,  Ancient  and  Modem.  With  considerable  additions 
to  the  Author's  Text,  numerous  Notes,  and  a  Continuation  to 
the  reign  of  Queen  Victoiia.  Edited  by  the  Rev.  Brandon 
Turner,  M.A.  Sixth  Edition.  Cloth,  5s.  6d.  Also  in  Divi- 
sions.    Div.  I.,  price  2s.  G('.. ;  Div.  II.,  price  3s.  6d. 

M'CRIE'S     SKETCHES    of    SCOTTISH 

CHURCH  HISTORY:  Embracing  the  Period  from  the  Refor- 
mation to  the  Revolution.     2  Vols.,  demy  12mo,  cloth,  4s. 

ROBERTSON'S   HISTORY  of  the  JEWS, 

From  the  Babylonish  Captivity  to  the  Destruction  of  Jeiiisalem. 
Cloth,  Is.  6d. 

ROBERTSON'S   CHART  of   SCRIPTURE 

CHRONOLOGY,  from  the  Creation  to  the  Destruction  of  Jei-u- 
salem.     In  stiff  covers,  id. 

STAFF  A    and    ION  A   DESCRIBED  and 

ILLUSTRATED  ;  With  Notices  of  the  Principal  Objects  on  the 
route  from  Port  Crinan  to  Oban,  and  in  the  Sound  of  Mull. 
Many  Engravings.    Limp  cloth,  2s. 
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